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Every civil engineer and surveyer who has had 
occasion to consult the registry of deeds in the 
county or city where he is practising, cannot fail 
to have noticed the nondescript character of the 
plans or maps that are on record and the faulty 
character of many of the deeds. 

In these museums of the draughtsman’s art we 
find plans made on all varieties of material, from 
vellum cloth to brown paper and legal cap, and in 
all stages of dilapidation. 

The heterogeneous collection exhibits all con- 
ceivable styles of chirography and typography. 
In some a whirlwind appears to have swept over 
the paper from different directions prostrating all 
the trees in its track. A few, and they are very 
few, show the work of a skilled draughtsman. 
The great majority show a sublime ignorance of 
the teaching of old father Gillespie, especiaily in 
the matter of lettering. 

Very many of the plans have the title and all 
other information written in a scrawling legal 
hand, and many of those that have pretensions 
to lettering are so wretchedly executed that we 
cannot help wishing that the artist had had less 
ambition and been content with the script of his 
fathers. 

Often we find the maps drawn on the back of 
deeds without any attempt atascale. Maps and 
plats of more pretensions are often drawn incor- 
rectly, the scale omitted, figures omitted for di- 
mensions of lots or width of streets, the magnetic 
variation is omitted, and the date, and it is not 
strange that the surveyor has often omitted to place 
his name on the record. 

All of these things are sometimes missing on 
the same map, while hardly a single recorded plat 
is complete with all. 

Now the result of all this carelessness is frequently 
the defeat of the very object the record plats were 
intended to fulfill. 

A plat or map deficient in all or some of these 
requisites is generally worthless to the surveyor, 
when he tries to utilize it. They furnish an excuse 
and ready opportunity also to the lawyer for con- 
testing the location of the boundaries, the extent 
of the property, and even the validity of the title, 
for a faulty plan or one deficient in the prime re- 
quisites, is always worse than none, as itis ever a 
source of unfailing danger, as affording loop holes 
for the legal acumen of opposing counsel. 

A sharp lawyer, aided by an expert engineer 
can twist almost anything they want out of one 
of these maps. 

A case in point occurred in Chicago. A certain 
suburban tract was laid out many years ago into 
streets and lots by speculators and put upon the 
market. The recorded plan showed rows of 
parallelogram shaped lots, between streets running 
apparently at right angles. It was coarsely and 
hurriedly drawn and the widths and lengths of the 
jots were put down only on one row of lots across 
one end, and along one side of the plan, and not on 
all the sides of the lots. The lots all appeared of 
a uniform size on the plan, but years after, when 
the lots which had been sold by number and 
reference to the plan, and an area of ‘‘ more or 
less,” were settled up and built upon and had be- 
come, valuable, recent surveys showed the opposite 
sides of the tract to be very unequal, and the de- 
cision of the court was, that as there wag no 
positive evidence that the lots were all the same 
size, those lots whose dimensions were not given, 
must be made to assume the dimensions that 
would result by distributing the shortage pro rata, 
and a very material and important difference it 
proved to be, and fall through the carelessness or 
laziness of the draughtsman in not putting the full 
dimensions on each lot. 


What can be more uncertain than many of the' BD parallel and at right anglesto AB, Then must‘ 


surveys mie to establish old boundaries from old | 
recorded plats or deeds in a rapidly growing region | 
when all old landmarks are obliterated ? 

The surveyor is furnished with a deed, which 
while abounding in legal redundances and repeti- | 
tions is singularly deficient in the most vital part, | 
i. €., a common-sense description of the land. The | 
description generally consists of ‘‘ Northerly 20) 
rods, easterly,” etc., etc. The variation of the nee- 
dle used or that existing at the time is never given. 
The fact is almost never stated whether the 
courses, when given, are from the polar meridian | 
or the magnetic. The surveyor must find this out | 
by intuition. The date of the survey can only be | 
judged by the date of the deed, and the name of | 
the surveyor or the instruments used are never 
mentioned and it is very seldom that any reference | 
is made from the corner begun at, or any other, to | 
the nearest street corner. 

The writing of these deeds is generally confided 
to some justice of the peace in the country, who 
when not thus engaged is perhaps pegging shoes; 
or, ina city, the law student in an attorney’s office, 
who considers himself far too much of a genius to 
waste his valuable time on such trivial matters. 
He takes the plan furnished by the surveyor and 
hurriedly takes off a description of the land, or 
more commonly he has recourse to an older deed 
of the property and copies its description with al} 
its imperfections and errors, his imagination in 
the meanwhile teeming with forensic eloquence 
and his mind wandering in imagination to the 
time when he hopes, with his Websterian power 
and ability, he will address the court and the daz- 
zled jury. 

Deeds have been handed to the writer that with- 
out referring to any recorded plan or map, failed 
to give a single distance. Others making more 
pretensions to accuracy gave distances and courses, 
but by a mistake of the person who drew up the 
deed a whole side of the lot had been omitted. 

I have often come across deeds drawn by careful 
conveyancers or by the surveyors themselves, with 
every pretension to care and accuracy, describing 
land in a city or town and starting from a street 
corner have failed to state whether the corner of 
the street as it actually existed was meant or the 
corner as defined by the legal and adapted street 
lines, often involving a material difference. This 
is a very common error, 

Again, your deed will often take you toa ditch 
or a brook or a country road, and fail to say whe- 
ther the centre or the right or left side is intended. 

The writer has seen plans drawn by a man who 
had been chief engineer of a railroad 200 miles long 
on which the streets were marked as 50 feet wide, 
but they actually measured by the scale 200 feet. 

Another very common error, and one that ranks 
the civil engineer guilty of it, at once as a man un- 
qualified to dignify himself by that name, or even 





that of a surveyor, is the length of diagonal lines 
in exterior lots. 

For instance, we have a couple of streets of un- 
equal length and parallel to each other, ending in 
a boundary line, such as a railroad, as in the 
sketch. The lot A BC Dhas the sides A C and 
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CD= Lo EE. But we too frequently find this 
| mathematical truth ignored and the distance ( D 
| set down at variance with the time honored ‘ 
asinorum.’ 

When it comes to plats of land and deeds bounded 
| describing land bounded in part by true curves, 
the matter, as Mark Tapley would say, becomes 
‘awfully jolly” to dwell upon. 

Now there are those persons who are generally 
| responsible for these things, i. ¢., the surveyors, 
the lawyers and the recorders or registrars. 

Now as a surveyor I am bound to stand up for 
my professional brethren, and Isay boldly that rer 
| surveyors are not so much to blame as might a 
| first appear. 

Some of them are * poor sticks,” it is true, but 
it often happens that the best and most painstak- 
| ing of them will be utterly thwarted by the penu- 
riousness of his client. 

Cases have occurred in my practice where a plan 
of certain preperties made with great’ care and 
elaborateness and handed over to my client has 
been kept by that person and a cheaper copy made 
and put on record. Often this copy is made by the 
register himself, without regard to scale, on a half 
sheet of legal cap, and a nice time he has of it. He 
generally goes to work, bookkeeper fashion, with 
a common pen and a ruler, and if Ruskin is right 
that coarse lines and striking effect constitute ar- 
tistic characteristics his copy can be classed as a 
chef Teuvre. 

Some registry offices keep a number of copyists, 
and what the scribe St. Benjamin would call ** 
kald Draftsman,” but generally they have the 
same artistic proclivities recommended by Ruskin. 
The result is that a copy is recorded with the sur- 
veyor’s name on it and which he never saw and 
would be sorry to own. 

Now it seems to me that this state of things de- 
mands a remedy, We cannot very well compel 
surveyors to make their plans all of a uniform size 
and style like patent office drawings, nor can we 
give a sample copy of a deed to a lawyer and com- 
pel him to use it, if the matter stops there, but the 
proper authority can prescribe what shall and 
what shall not be received by the register. This is 
now done in the case of railroad location plans in 
some States. Inthe North there are county and 
city registers of deeds. In the South the office is 
generally filled by the’county clerk or clerk of the 
circuit court. They are generally political aspir- 
ants who bsing to the office no qualifications or ex- 
perience. As it would be impossible to have ex- 
perts for all these offices it would seem desirable 
that this official be allowed to receive only such 
deeds and plans for record as fulfil the following 
conditions : 


‘pons 


Aso- 


DEEDS. 

All deeds presented for record, except in special 
cases as hereinafter noted, must state in the de- 
scription, 

The length of all lines. 

The courses, and whether true or magnetic, 
the enclosing angles. 

The variation of the needle when the survey was 
made. 

The date of the survey. 

The area or areas. 

The name of the surveyor. 

The kind of instruments used, and whether chain 
or steel tape. 

A full and clear description vf the monuments. 

When a street, road, or passageway is a bound- 
ary, the description must refer only to the estab- 
lished and legal line at that time. 

When a ditch, canal, brook or river isa boundary 
the deed must state distinctly if one side or the 
centre is intended. 

When the boundary is the ocean or arm of the 
sea, the deed must state distinctly whether the 
distances refer to extreme or meam high water or 
low water, or the adopted harbor line and if the 
riparian rights are included. 

When the boundary is a fence or wall or hedge, 
it must be so stated. 

When the boundary is an arc of a circle the 
radius must be stated. 

Exceptions to these rules will be such deeds only 


or 
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as refer to recorded plans by lots and numbers, or | feeling of security which would enhance the valua- { by-laws that they will better harmonize with the 


to previously recorded deeds of the aame property. | tion of all real estate. 
It would also have a tendency to weed out a class 
of ignorant ‘ hoe-handle” surveyors who have 
All maps and plans or plate presented for record | outlived their usefulness, and with their old- 
must have distinctly stated thereon : fashioned open-sight compasses should be rele- 
The true distances or lengths of the boundary | gated to the attic with the family spinning wheel 
Jines and plainly indicated to the exact points. and other relics of our grandfather’s days, where, 
The courses, and if true or magnetic, or the at least, they can do no harm and can indulge in 
angles between the boundary lines, | reminiscences of “now whenI was a boy” or in 
The area or areas. (utter oblivion to the stupendous way that the 
The date of survey. | country has outgrown them. 
The variation of the needle at the time and | eosiiellppsintlgysttiliiiciniinbniaiipanay 
direction of the meridian. AMERIVAN ENGINEERING AND CONTRACT 
The scale. ING PLANT. 
The monuments, stakes and reference points, and | : oe 
the kind and size. | With this issue we give our readers the first of 
The radi of all true curves. \*. proposed series of working drawings of 
The extreme and mean high and low water! ‘* American Engineering and Contracting Plant. . 
Moon | We wish to make this feature a purely practical 
The existing and the established or adopted legal | °®*: by presenting only such tools as have stood 
street or road lines. | the test of actual use, and are latest in date and 
/most approved in form; we believe that, by so 


The width of all streets and the dimensions of |“ ° 3 : : . 
all lots and the areas. | doing, we will filla gap in American engineering 


The fences, walls, hedges, ditches, or other arti- | literature, for all present published data upon this 
ficial or natural boundaries. | subject, is very meagre and widely scattered. As 

The title and the name of the surveyor. | far as the size of our paper will permit, we intend 

All titles, legends, notes, remarks, names, etc., to give sufficient detail, to enable any one to ac- 
must be neatly printed by hand or otherwise, and tually construct the machine, to estimate its cost, 
the maps or plans finished in an artistic manner, | © fill out a “bill of materials.” 

In cases of disputed houndaries reference must |_ We have heard it remarked’ that “ any man can 
be made on the plan to the law or court ruling un- build a derrick, frame a head-house over a shaft, 
der which the line bas been established. or put a few timbers, upon which to erect an iron 

All maps, plats or plans presented for record bridge,” but speaking from experience, we believe 
shall be drawn on vellum cloth, and if drawn on | that drawings, showing how the thing has been 
any other material shall be rejected. done by some one else, will at least materially as- 

The title shall state the name of the tract or the | 8!8t us in our own designs and calculations, we can 
owner, and the town, county and State. always modify a plan to adapt it, to controlling 

The legend shall contain full explanatory notes | Ci’cumstances. mip : 
of all obscure or otherwise indefinite points. The Derrick illustrated in this number is one in 

The conventional signs for topography, adopted | COMmon use on large public works, and was. built 
by the U. S. Coast Survey shall be used. | by the writer, and, with others similar to it, actu- 

Buildings, near the boundary lines, shall be jally used in handling 32,000 cu. yds. of bridge 
shown. masonry. Having in mind our own failure in a 

The following conventional colors will be al-|%¢@rch for approved forms and dimensions, in 
lowed on maps or plans and plots of record ; | works devoted to engineering, and the trials and 

Prussian blue for water. breakages that occurred before all parts were 

Light green for grass land, adapted to their work, we had careful measure- 

Bright green for trees. ments made, and now present them to our readers. 

Burnt sienna for buildings and bridges. The full details with dimensions will be given next 

Sepia for roads and streets. week. As showing the value of experience, in so 

Natural tint for stone buildings. . common an article in contracting plant, as a der- 

Red for brick. rick, we might call attention to the shrunk-band on 

India ink for iron work. | the ‘‘ gudgeon-pin” in the head of the mast. The 


Different areas may be distinguished by differ. | O™Mission of this band, at first-thought useless. 
ent and appropriate tints of which full explanatory | CUPled with the carelessness of a workman in 
notes shall be made on the map. boring the hole too deep, was the cause of an ugly 

The objects desired to be accomplished in deeds | #°cident on our own work, This pin gradually 
and plats of record are accuracy, legality, clear- | Worked downward, until its top barely held the 
ness and legibility, which it is believed can be | S¥Y-iron or ‘‘spider,” and being far overhead, this 
secured by following the plan just outlined. fact was unnoticed, until one day the vibration, 

It would seem to be legal and proper ‘for the | incident to the hoisting of a very heavy stone, 
different States to make the matter the subject of | C@used the mast to slip out from under its support, 
statutory enactments, which would result in clear- | and fall, seriously injuring several workmen ; af- 
ing many disputed titles, and saving large amounts | tt this experience, we put on the band, making 
now annually wasted in litigation, and render the | U8 independent of a workman's auger. 
recording of deeds and plots of some real use and 
value, not only for the present, but for all future); THE OHIO SURVEYORS AND ENGINEERS 
generations. ASSOCIATION. 


Untold acres have descended from the past gen- ‘ - 
eration in litigation or are held by the present | gq 2 np rosTamme for tho annual meeting wile. 
heirs by most slight tenure, on account of the faults | carefully pre and will be a every 
which it is the object of this paper to help to| Surveyor and engineer. The time that the Asso- 
remedy. ciation will be actually in session during the three 

‘ ; : days has been made short in order to give mem- 

Ail land owners are interested in a matter of so’) pers an portunity for social intercourse and to 
much moment to them and their heirs, and even qxuutns tho maps, plats, blanks, and surveying and 
the spilling of human blood would often have been | engineering instruments that will be exhibited. To 
saved had a law something like this been in force ps oe cnuien tara rteanadat i . 
a hundred years ago. | the different instruments no doubt be of value 

It is suggested that the civil engineers and sur- | to them in making such purchase. It is generally 
veyors of the country, through the societies, unite ee that the members of this Association are 
in framing and presenting a memorial on this sub- county surveyors, but such is not the 


; : case. Many of our most energetic members are 
ject to the different State legislatures, recommend- | ex-county surveyors, and we have had assistance 


ing the passage of acts for the guidance of all the | from many who =: = nor one have been 
t d cit isters that ld if county surveyors. orts have never been 
hocighoud de anabeeaiane be uniform | for the benefit of a single class alone, but for the 


One beneficient result would certainly be the eas be an almost unnanimous senti- 


MAPS AND PLANS, 


nipping of many wildcat land speculations and a! ment in favor of so altering our constitution and | 


work and object of the Association, which is ‘‘for 
mutual benefit and for the advancement of the 
profession.” At the present time our services are 
often eon in the light of manual labor 
rather professional service. There may 

surveyors who are so incompetent as to 
merit nothing better. But there is a class of 
surveyors and engineers in this State doin 


| what is called a ‘‘ mixed business ;” that is, a 


kinds of surveying and e ring, which forms 
a part of every a public works—men whose 
opinion of road, ditch and many other laws are 
held in high estimation. Such men should be bet- 
ter paid. eir ability is not paid in proportion to 
other men of equal ability in other professions. 
We ask all such men to sacrifice a few days and 
join us in our labors to help one another, 

We have never held a session with closed doors ; 
everybody is welcome at all times. The basis of 
membership will no doubt be extended to all prac- 
tical surveyors and engineers in Ohio during the 
first part of the coming meeting. 

A standard of qualification, similar to those of 
Attorneys, Physicians, Teachers and other pro- 
fessions, is the first step of progress, without which 
we will never as a profession reach a higher stand- 
ard, A bill designed for this purpose is now be- 
fore the Legisla which it is believed: will 
eventually work to the advantage of every survey- 
or who expects to make surveying a business; it 
will increase the business of the County Surveyor's 
office, and give dignity to those who are nct 
County Surveyors and make their work of impor- 
tance. We-can see no reason why this bill should 
not receive the support of every surveyor and en- 
gineer in the State. If you are of like opinion do 
not fail to help us. Just at this time afew words 
from each surveyor would settle the matter of its 
passage. It is similar to the plan adopted in Can- 
ada and the Old Countries, and is found to be the 
most successful system. 

Let Ohio be among the first States to advance. 

Finally, we assure you that you will not regret 
the time it will cost you to meet with us. Your 
association, if but a short time, with men of like 
occupation and of like thoughts, will be both 
pleasant and profitable. To extend your acquain- 
tance with men of the same profession throughout 
the State will also be of value. 

Could the surveyors and engineers of Ohio who 
have not been present at any of our meetings 
fully understand their benefits, we are confident 
that nothing but the most urgent circumstances 
would 9 nadtae them from being present. 

pectfully, FRED J. SAGER, 
President Ohio Surveyor’s Association 
Marysville, Ohio. 


THE SONG OF THE ADVERTISER. 


(From the Denver Tribune. ] 

Iam an advertiser = ; 
In letters bold and big and round, 
The praises of my wares I sound: 


Surging flow— 
They buy my goods and come again, 
And I’m the happiest of men ; 
And this the reason I relate, 
Jam an advertiser great ! 


There is a shop across the way, 
Where ne’er is heard a human tread, 
Where trade is paralyzed and dead, 
With ne'er a customer a day. 
The people come, 
The people go, 
But never there, 
They do not know 
There's such a shop beneath the skies, 
Because he does not advertise ; 
While I with pleasure contemplate, 
That I’m an advertiser great. 


The secret of my fortune lies 
In one small fact, which I may state, 
Too many tradesmen learn too late— 
If Lhave guods I advertise ! 
Then ple come, 
go 
In constant streams, 
For know 
That be who good wares to sell 
Will surely advertise them well ; 
And srowlty I reiterate, * 
I am an advertiser great ! 


BuYING Way FOR A PIPE LINE.—Parties repre- 
senting the Transit Oil Pipe Line Company of Cleve- 
land, Ohio, were at Lebanon on the 5th and called 
upon a number of land-owners with the view of pur- 
chasing a right, of way and to settle damages for 
their pipe line, which is to run along the county 
line between Lebanon, Schuylkill and Berks. In- 
formation from Mifflin states that a corps of civil 
engineers hailing from Elmira, N. Y., surveyed a 
line, to locate the pipe line, running from Trever- 
ton to Reading, which will throwgh the Leb- 
apnon Valley. It is expected to lay the pipe from 
18 to 24 inches under the , 80 as not to in- 
terfere with the tilling of the soil. The 
of the was made on Tuesday and Wednes- 
day, parties paid twenty-five cents per rod. 
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THE WATER SUPPLY AN) THE STREETS 
OF NEW YORK. 


No department of the city government has super- 
vision of so much that immediately concerns the 
comfort, convenience and heaith of citizens as the 
Department of Public Works. The more import- 
ant of its duties as prescribed by statute are as 
follows: The Department of Public Works shall 
have cognizance and control of all structures and 
property connected with the supply and distribu- 
tion of Croton water; of opening, altering, regu- 
lating, grading, flagging, curbing, guttering and 
lighting streets, roads, places and avenues; of the 
care of public buildings, including the buildings 
known as the county court-house buildings; of 
public sewers and drainage; of paving, repairing 
and repaving streets, and keeping the same clear 
of obstructions, and of the relaying of pavement 
removed for any purpose. Referring you to the 
exhaustive quarterly reports made by the Com- 
missioner of Public Works to the Mayor, the last 
of which will be found in the City Record of 
Saturday, Dec. 30, for a statement in detail of the 
management of the multifarious affairs of this 
depaitment, I shall at this time call your attention 
only to one or two matters of paramount interest. 

From time to time for several years past the 
proper officers of the city government have called 
the attention of the Common Council and of the 
State Legislature to the necessity for an increased 
supply of pure waterfor domestic, manufacturing 
and other purposes, and in doing so have stated 
their reasons therefor so frequently and so fully 
that it seems unnecessary for me to repeat them to 
you. Moreover, the experience of our citizens in 
all parts of the city respecting their supply of 
water is such that no argument is needed to con- 
vince them of the urgency and importance of the 
subject. When it is remembered that in the sum- 
mer and autumn of 1881 the city barely escaped the 
calamity of a water famine, »nd when it is borne 
in mind that the dwellings, manufacturing estab- 
lishments and other structures built and com- 
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to 5,000 houses—which the city undertakes to sup- 
ply with pure and wholesome water—some idea 
maybe gained of the present position of the city 
in regard to its water supply, and a. some 
a of the magnitude ef the disaster which 
would befall the city with the recurrence even of 
conditions no worse than those of 1881. The city 
government has no more important and pressing 
matter for consideration than this. In view of 
these circumstances, prompt and vigorous action 
in two directions is imperative: 

First. The most effective measures to suppress 
waste should be adopted and vigilantly enforced. 

Second. The legislation necessary to the con- 
struction of such works as will furnish the city an 
abundant supply of pure water should be secured 
with the least —— delay; and an increased de- 
mand should anticipated, far in excess of any 
that has occurred within the 40 years of the 
Croton aqueduct’s existence. 

The construction of the dam and aqueduct, as 
contemplated in the report of the Commissiouer of 
Public Works to the Mayor, Feb. 23, 1882, would 
involve the expenditure of a large amount of 
money (estimated at $14,000,000), and would re- 
quire several years for completion. This plan, 
indorsed by many eminent engineers, is possibly 
the best that has been pro , and is probably 
the best that can be devised. At the same time it 
would, in my opinion, be wise, before finally 
adopting any plan, to have the opinion of business 
men, as well as engineers, concerning its practica- 
bility, the probable cost, and the time required for 
construction. The execution of whatever plan 
may be adopted should be surrounded with proper 
safeguards against extravagance or unn 
expenditure; to this end, I believe you will join 
me in the recommendation that to a controlling 
extent the work be supervised by menof known 
integrity who possess some practical knowledge of 
such matters. 

No little inconvenience has of late been caused 
to travel and to business by the general disturb- 
ance of the streets in the lower part of the city in- 


menced since that time are fully equal in extent | cident to the laying of steam pipes by steam heat- 


— - = — = 


TRUSS BRIDGES. 





ing companies. Inasmuch as these corporations 
have received their franchises directly from the 
city, they can be held responsible only for due dili- 
gence in prosecuting their work and for restoring 
the streets to a proper condition after the laying of 
their pipes is comaanee. lam not pre to say 
that in either of these they have trans- 
cended the powers given them; but an important 
question arises here, namely, whether some system 
of general city improvement cannot be adopted 
whereby this frequent upturning of our thorvugh- 
fares, with its consequent disturbances of travel 
and of business, may not be wholly prevented. 
Here would seem to be an opportunity for some 
person of enterprise or for some private corpora- 
tion to mature a plan for underlaying the streets 
with a single excavation which shall provide not 
only for the water, gas and steam pipes, but 
also for telegraph and telephone wires and other 
appliances which the public convenience may 
hereafter require. The space under the streets 
would thus become’as susceptible of benefit to the 
citizens as rapid transit has made the space above 
the streets.—From Mayor Edson’s Message. 


> ++ 

CHIcaGo, OSwWEGO & WESTERN R. R.—Incor- 
porated on the 5th, at Topeka, Kan. To start from 
the city of Oswego, through the counties of La- 
bette, Montgomery, Chautauqua, Cowley, Sum- 
ner, Harper, Barbour, Comanche, Clark, Meade, 
Seward, Stevens and Kansas, with a branch or 
branches through the counties of Crawford, Neo- 
sho, Wilson, Elk, Greenwood, Butler, Harvey, 
Sedgewick, Kingman, Pratt, Edwards and Ford, 
to a a at or near Dodge City, and northeast- 
wardly from Oswego through the counties of 
Cherokee and Crawford, and thence to Pettistone, 
on the Missouri River, with a branch to Clinton. 
The estimated length of the line is 600 miles; place 
of business, Oswego ; directors, J. M. Hedden, of 
Coffey; George E. Wiley, of Dorr; J. B. Ellis, of 
Minerva; C. M. Condon, B. Whorkins, H. C. Hall, 
L. 8. Crum and R, H.C r, of Oswego. The 
capital stock is $8,000,000, divided into 50,000 shares 
of $100 each. 


| ing the lower chord of the bridge and sustaining the thrust 
of the wooden portions of the arch. The uprights pass up 
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Sept. 2, 1851, Edwin Stanley, of New York, invented a 


bridge. 
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By F. B. Brock, Patent Attorney, Washington, D. C. Ls ciel 


Fig. 1 is a perspective, Fig. 2 a plan, and Fig. 3 a section | between the two parts of the arch. The sections of the arch 
of the bridge. The iron portions of the bridge are bolted | are held together by the bolts n n, which are screwed through 
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together with short flush-headed bolts 0. The wooden por-|the metallic part of the arch. JZ are lateral cables for 
tions Hof the arch are of a series of planks, and terminate} bracing. They are fastened at the foot of each arch, and 
at the foot, in the manner shown, for the purpose of receiv-|either pass through the cross ties or are fastened to them 
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on the under side. They are nsed to prevent the bridge| July 6, 1852, Bradway & Valentine, of Mensnclvinetio, 
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from being thrown out of line laterally, which is important | invented the truss, shown by Figs 1, 2, 3 and 4. 


for railroad bridges placed on curves. 


The arch is so| 


The diagonal braces } are so arranged that each shall 


arranged that one side of the wood work of each arch can | reach from the bottom of one post to the top of the next 
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BOLLMAN’s BRIDGE. 


be removed and replaced without disturbing or weakening 
the other side. 

Jan. 6, 1852, August Bollman, of Maryland, constructed 
the bridge shown by the accompanying drawing. 





post, and the ends of the two adjacent braces shall be op- 
posite to one another, and alternately at the top and bottom 


of a post. The upper chords B are then laid, without uniting, 
upon the posts and braces. 
Bollman arranged the truss so as to carry the whole load | placed upon the upper stringers. 


The saddle blocks A are next 
aare the ties. One end 


upon the bridge at any given point (at the center or either| of the tension braces 6 are inserted through a saddle block, 
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BRADWAY & VALENTINE’S BRIDGE. 


side thereof) directly back to the abutments, and at the 
same time retain all the forces of thrust and tension within 
the truss frame. 

a is a sectional tubular stretcher. The pendant struts 
care affixed to the stretcher a, and have a recess c’ fitting 
in the shoe d, with space enough to slide longitudinally of 
the frame. Tension rods e run from this point to the end 


of the structure at the abutment ; and each strut is furnished AY 


with an independent set of such rods. 

It will thus be seen that any load that each and every one 
of the struts are required to bear will be directly transferred to 
the abutment without the intermediate action of any other 
strut or tension rod, Moreover, the longitudinal force is 
resisted by the stretcher without bringing any lateral strain 
upon the abutment. The sliding shoe d compensates for 
any unequal expansion in the tension rods or stretcher. 

Brace rods /may be used to steady the struts c. Diagonal 
rods h may be also employed. Horizontal] diagonal rods i 
should be introduced where the roadway is above the 
stretcher, as in Fig. 1, and there may be cross braces & in 
the vertical cross section. 


and, after passing under the cross-joint situated directly 
below the next saddle, pass up through the next saddle 
beyond. The straining up of the tension braces is by the 
usual nuts and screws. The whole bridge is thus tied firmly 
by these tension braces, crossing and drawing in opposition 





to one another. The inventors consider the chief advantage 
to consist in constructing it without tenons or mortises, so 
that the chords may slide upon the other parts sufficiently 
to adapt themselves to the expansion and contraction of 
material consequent to changes in the temperature. 
This bridge is intended to be built of iron. 
(TO BE CONTINUED.) 
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SATURDAY, JANUARY 13, 1883. 


EDITORIAL ANNOUNCEMENTS. 


Terms of Subscription.—To the United States and 
Canada, $4 per annum, including postage; all parts of 
Europe and Mexico, $5, payable in advance. Remittances 
at the risk of the subscriber, unless made by registered 
letter or by draft, check or P. O. order, payable to Gzo. H. 
Frost. 


Terms of Advertising.—One inch, 12 lines, one inser 
tion, $2; one month, $6.50; three months, $17; six months 
$30; one year, $50. Special rate for large space and long 
time will be given on application. Advertisements inserted 
for less than three months, payable in advance; for longer 
time, payable quarterly. 

Articles for Publication in the current number 
should be received at the office of publication not later 
than Thursday morning, and advertisements not later than 
Friday noon. 


Correspondence upon subjects which naturally belong 
to the province of this journal! is solicited. 


CLUBBING ARRANGEMENTS. 
1883. 

In order to accomodate such of our subscribers as may 
wish to subscribe for other periodicals we « ffer the following 
terms: We will send to any address ENGingeRInG News at 
regular subscription price, $4.00, and the following at the 
additional prices given: 

Net Reg. 

Price. Price. 
Atlantic Monthly... anata ees .. $3.25 $4.00 
Century Magazine... inwess 3.55 4.00 
Harper's Magazine Lynden chetedsiucsestea eee 4.00 
Harper's Weekly 3.5 4.00 
Harper's Bazar pe ahd beea beep ce see 4.00 
ares Young People (weekly)..... 25 1.50 
St. Nicholas Magazine Hotoscvesnes cscs ssc ee 3.00 
Nerth American Review i 5 00 
Our Continent apices sackuéde- bensea ae 4.00 

The principal change in the above figures from those of 
last season is in that of the Century Magazine, which has 
advanced its trade price correspondingly. Our purpose is to 
bring the trade of oursubscribers into this office, and to do 
his we give the clubbing journals at trade price and we 
add five cents to pay for stamps, stationery and time in 
handling the business. We wish it understood that we will 
extend this arrangement to any desired journal in the United 
States, co that our subscribers need not pay any attention to 
the claims of solicitors, who cannot offer any better terms. 
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NOTICES OF MEETINGS. 


American Society or Civit Enerneers.—The annual meet- 
ing of the Society will be held Jan. 17 and 18, 1883, at the 
Society house. The meeting will 7 Wednesday Jan. 17, 
atl10a.m. The annual reports will be quecauten. officers 
elected, proposed amendments to the Constitution discussed, 
reports from committees on technical subjects presented and 
discussed. The award of the Norman medal for the past 
— will be announced. The paper recently read before the 
Society by Mr, William P. Shion, M Am. Soec., C. E., on the 
“Increased Efficiency of Railways for the Transportation of 
Freight,” will, by resolut‘on of the Society be im order for 
discussion. It isexp°cted that business may occupy the morn- 
ing session, and that discussion on Mr. Shinn’s paper, and 
other technical questions, will begin at the afternoon ses- 
sion. Lunch will be served at the Society house at 1p. m. 
After lunch, the session will be resumed at 2:30 p. m., and, if 
found desirable, an evening session will also beheld. For 
Thursday, arrangements will be made for visits to a number 
of interesting works, A detailed programme is in preparation 
by a committee, and will be announced at the beginning of 
the session of Wednesday. On Thursday evening, at eight, 
areception for gentlemen will be held atthe house of the 
Society, after which supper will be served in the library. 

Joun Bogart, Secretary. 


County Surveyors’ AssoctaTion or Inp1ana.—The annual 
meeting of the association will be held at the County Survey- 
or's office, in the Court House, at Indianapolis, beginning on 
the 16th of January, 1883, Addresses on different subjects 
in regard to surveys, ditches and gravel roads are expected 
to be delivered, which will be cf interest to the Indiana sur- 
veyers. An interesting a is expected. 

ERVEY B. Farovt, 
Corresponding Sec’y. 
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THe MICHIGAN ASSOCIATION OF SURVEYORS AND ENGINEERS 
~ fhe Fourth annual meeting of the above association will be 
beld at the State Capital, Lansing, Michigan, on January 


9-12, 1883 
PROGRAMME, 
TUESDAY, JAN, 9.—2. P. M. 

Association called to order. Reading of minutes. Commit 

tee to examine surveyors’ instruments appointed. 
‘ 3 P.M. 

Legislative needs of our profession,—Paper by George E. 

Steele, Grand Traverse. General discussion. 
7.30 P. M. 

Address of President, Prof. C. E. Greene of Ann Arbor. 
General discussion. 

Construction and care of our common roads; by Burton 
Kent of Adrian. Geveral discussion. 

WEDNESDAY, JAN. 10.—9 A. M. 

Difficulties in city surveying.—A. J. Teed, City Engineer, 
Cadillac. Discussion. 

Construction and care of water-works suitable for small 
cities in Michigan.—Chas. B. Hyde, City Engineer, Jackson. 
2P. M. 

Method of projecting parallels of latitude.—H. C. Pear 
sone, U.S. Inspector of Steam Vessels, Ferrysburg. Discus- 

ion. 

Questions in practice.—I. H. Leavenworth, Engineer, 
Saginaw City. Discussion. 

7.30 P. M. 

Surveying instruments.—Prof. J. B. Davis, Ann Arbor. 
Remarks by manufacturers and others. 

Report of Committee on Instrument Exhibit. 

THURSDAY, JAN. 11.—9 A, M. 


ene of committees.—The manual; legislation. Discus- 
sion. 


Railroading in Utah.—Frank Hodgman, Engineer,Climax | 


Discussion. 
2P.M. 

Construction and operation of eer railroads.— 
A.L. Reed, Chief Engineer P. H. & N.W. R., Port Huron, 
Mich. Discussion. 

Logging railroads of Michigan.—E. F. Guild, Engineer, 
East naw, Mich. Discussion. 


7.30 P.M. 


Traverse’ surveying —Prof. J. B. Davis. Ann Arbor, Micb. 
Engineering of town and county drains.—S. N. Beden, 
Engineer, Pine Run. 
QUESTIONS OF PRACTICE. 


In order to avoid waste of time it is important that such 
questions be arranged and given some consideration before 
our next meeting. Mr. I. H. Leavenworth, of Saginaw City 
has kindly undertaken this task. It is to be hoped that 
enough queries will be submitted to cover most of the diffi- 
cult points in practice Questions on which the opinion of 
the Association is desired should be sent at once to Mr. Lea- 
venworth or the Secretary. 


EXHIBIT OF SURVEYING INSTRUMENTS. 


By a special vote of the members at the last meeting an 
exhibit of surveying instruments will be held at our coming 
meeting. We invite each member to exhibit his instrument 
of practice, whether good or poor. and shall provide proper 
place for such anexhibit. We especially invite manufactu- 
rers to exhibit instruments of theirown make. If they can 
attend our meeting personally, we offer them a place on our 
programme. ‘Fo our members we will say that we hope to 
induce one or two of the most noted manufacturers to be 
present with us. 

ENTERTAINMENTS. 


The hotels in Lansing will give the following rates to mem- 
bers of the Association : 
Lansing House 
Hudson House 
Chapman House 
CY ns cN nee cic ecvemeens 
Everett House 


INDUCEMENTS TO ATTEND. 


Each member of the association should arrange his work 
so that he can be in attendance throughout the whole meet- 
ing. The advantages to be attained may be stated briefly as 
follows: Mutual instruction, which in time will be evident 
in a more uniform practice ; acquaintance and good feeling 
toward feliow laborers, which cannot be estimated in money; 
an opportunity, at small expense, to see the attractions of 
the State capital during a session of the Legislature. 

Surveyors or engineers, not mambers, should embrace 
this opportunity for joining the association. 

Pror. H. C. Careenter, Lansing, Mich., Secretary. 


AMERICAN INSTITUTE OF Mrinina Eno! NgERS.—The annual 
meeting of the Institute will be held in Boston, beginning 
Tuesday, February 20, 1883. A subsequent notice will give 
the aetailed rogramme of the meeting. Members are re- 
quested to give early information to the Secretary of their 
intention to read papers at this meeting. 


Tuomas M. Drown, 
Easton, Pa., Dec. 27, 1882. Secretary. 


Inutinois Trte Makers’ Association.—The fifth annual 
meeting of the Association will be held at the State House, 
Springfield, January 16 and 17, 1883 : 


PROGRAMME. 


Tuesday, 10 o'clock a.m., January 16.—Address of Wel- 
come by Gor. 8. M. Cullom. Roll © Reading Minutes of 
last Meeting. Reports from Members as to, the interest in 
Tile Drainage in their respective localities. 

Afternoon Session.—Receiving Reports of Officers. Bene- 
fits of Farm a by Prof. Geo. E. Morrow, Illinois In- 
dustrial University. Discussion. Clays and their Manage- 
ment, by Prof. G. 8S. Tiffany Tecumseh, Minn. Discussion. 

Evening Session.-—Kilns—Construction and their Manage- 
ment, by J. E. Landrum, Hebron, Ohio. Discussion. Ques- 
tion Box. 

Wednesday Morning.—Sanitary Influence of Drainage, by 
John H. Rauch, M. D., Soy Illinois State Board of 
Health. Arrangements for making Tile in Winter—A. Hor- 
rocks, Bardolph, lil. Roofing Tile— Manufacture of, by J. 
W. Penfield, ee. Ohio. Difficulties in Making Large 
Tile, and how Obviated, by Alex. Huey, Dwight, Ill. Ques- 
tion Box. 


ternoon Session.—Road Drainage, by 8. T. K. Prime, 

Dwight, Ill. Improvement of Soil by Drainage, by C. G. 
Elliott, Tonica, Ill. Election of Officers. Adjournment. 

Tile makers are requested to send to 8. D. Fisher, Secre- 
tary State Board of vulvure, the names and ce 
addresses of ali the tile makers in the county in which the 
reside. Arrangements have been made with the leading rad- 
roads centering in Springfield, for reduced rates. 


‘Lhe annual meeting of the Ohio Institute of Mining 
neers will be held on January 17, 1883, at 7 P, M., at the 
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of she Inspector of Mines, in the State House, Columbus, 
A full attendance of members is . Man 
matters of importance wal te telne ae ae ° , 
As our m are public, all those intere: in the ob- 
jects of the Institute are invited to attend, especially mining 
engineers, goolnaets, chemists, students of mining schools, 
metallurgists, metal cal engineers, and persons practi- 
cally engaged in operating and working mines. 
S. Pauw, Secretary. A. ROY, President. 





Two new advertisements of interest to Water- 
Works Contractors are published elsewhere this 
week, 


THE METROPOLITAN IRON WORKS, JULIUS JONSON 
& Co. of this city, has been changed to the Jonson 
FounDrRY & MACHINE CoMPANY. The officers are 
Julius Jonson, president ;. Julius Elson, treasurer, 


CONTRACTORS are requested to note the change 
in the advertisement for Durango, Col., Water- 
works, the time for receiving proposals having 
been extended to Feb. 1. 


TRANSACTIONS Am. Soc. C. E.—The October 
number is given up entirely to the subject of Pre- 
servation of Timber, in the shape of Reports of 
Committees; letters from members, and a paper 
by W. P. Judson, on the Kyan Process. 


THE East RIVER BriIpGE.— We reprint this 
week, from ‘“ Bradstreet’s,” the most complete 
popular article on the East River Suspension 
Bridge, that has yet been presented to the public. 
It is from the pen of Rudolph Hering, M. A. 8. C. 
E., who, by previous good work, has proven him- 
self a most correct and careful writer upon en- 
gineering topics. The article covers the whole 
progress of the work, from its incorporation in 
1867 to the present date, and gives in a compact 
form all the chief points, dates, dimensions, cost, 
etc. ; and, in view of its early completion, some 
very timely remarks upon its stability, effects of 
unequal loading, and its commercial value to the 
city of New York. 


INSTRUCTIONS FOR FINDING THE TRUE MERIDIAN 
BY THE NORTH STAR (POLARIS), arranged for Engi- 
neering students and Surveyors, by Olin H. Land- 
reth, Professor of Engineering, Vanderbilt Uni- 
versity. This is the title of a large sheet of in- 
structions, conveying the information outlined 
therein, and it will be sent free to surveyors on 
application to Professor Landreth, Vanderbilt Uni- 
versity, Nashville, Tenn. It has beside the instruc. 
tions for finding the meridian, a Table of Eastern 
and Western Elongations, and a Table of Azimuths: 
the latter computed for the intervals between 1882 
and 1930, which will probably suffice for the needs 
of even the most juvenile member of the survey- 
ing profession now in practice. Elsewhere in this 
week’s issue we publish Table I. from Professor 
Landreth’s ‘* Instructions.” 


THE week has been full of important events, 
mostly casualties. The City of Brussels, of the 
Inman Line of steamers, was sunk in a collision off 
the coast of Ireland witha total loss of vessel, 
cargo, and eight persons. The State Treasurer of 
Tennessee, Marshall T. Polk, after stealing all the 
spare funds of the State absconded for Mexico, but 
was captured and brought back to Nashville. He 
threatens lively ‘‘exposures” of high official 
peculation. The Newhall House, Milwaukee, 
was completely destroyed by fire on the morning 
of the 10th, witha loss at latest estimates of 110 
persons burned or killed. Mr. Garret 8. Boice, a 
Jersey City Bank President, literally ‘‘ cleaned out” 
one bank of which he was President, and broke 
another of which he was Treasurer. There has 
been a severe snow storm extending from the At- 
lantic westward to the whole of the Northwestern 
States, and as we go to press the streets of this city 
are blockaded with impeded travel by the 
snow, which, however, is being hauled from the 
principal thoroughfares by the Street Cleaning 
Department as rapidly as possible. The weather 
is very cold. 
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This journal will hereafter be published by ‘‘The | 
ENGINEERING News Publishing Company,” a cor- | 
poration formed under the general incorpora- | 
tion laws of this State, and articles of which were | 
filled in the office of the Secretary of State in Al-| 
bany, on the 12th inst. The capital stock is $50,000, 
divided into 1,000 shares of $50, all of which is 
held by the present working staff of the paper, | 


the members of which form the Board of Trustees 
for the present year. 


The management remains exactly as heretcfore, 
except that Mr. D. Mc N. STauFFer is added to the 
active working force and assumes a very responsi- 
ble position. As a civil engineer he has had a 
wide, practical experience in almost every branch 
of the profession, and he is already so well known 
that he does not need any further introduction to 
the readers of this journal; and it is to secure 
for the patrons of ENGINEERING NEws the rare 
combination of professional experience and art- 
istic and literary abilty, possessed by Mr. 
STAUFFER, that the writer has relinquished a por- 
tion of his interest in the journal of which he has 
taken a pride in being sole owner hitherto. It is 
intended that profuse illustration will be the 
feature of this journal hereafter. 

Mr. 8. D. V. BuRR remains as assistant editor. 
Mr. Cross will hasten the completion of the 
‘*History and Statistics of American Water- 
Works” as rapidly as the careful collection 
of his material will permit; the great 
work in which he is_ specially engaged is 
daily assuming an importance which was 
not anticipated at the start, and with the publica- 
tion in book form of the matter now appearing in 
weekly installments, a permanent department will 
be formed, which will each year bring together all 
that is new and valuable in the construction and 
management of water-works. 

The subscription and advertising department is 
in charge of Mr. Cuas. E. TreL. There is no travel- 
ing solicitor for this journal. 

The general management will continue with 
the writer, who is always at his desk in business 
hours and always glad to see the patrons who 
have helped so liberally to bring this journal to 
what it is. We have made a better newspaper 
each year of the past nine, and we intend to do a 
great deal better than we have ever yet done. We 
have just added four pages of reading matter; the 
contributions of Mr. STAUFFER will be in the direct 
line of actual practice; all machines or works il- 
lustrated will be with the purpose as far as possi- 
ble of giving working drawings for the use of 
engineers and contractors; we intend to publish 
more than ever before the news«f projected or 
completed works, of the doings of the societies, of 
the movements of individual engineers, elections 
and appointments, besides publishing as many of 
the best papers on engineering subjects as we can 
find space for; the correspondence in practical 
subjects that has always an interest as coming 
direct from the actual need or practice of the pro- 
fession will continue to find a place in our columns, 
while in our advertising pages we expect to il- 
lustrate how useful a well-conducted class jour- 
nal may become to its patrons. 

The past year was the most prosperous one 
in the history of this journal; but this year opens 
on prospects even brighter than the past. Our 
subscription list presents a most satisfactory 
weekly growth ; we feel quite proud of the amount 
and respectability of our advertising patronage, 
and we have been a good deal flattered by the un- 
solicited acknowledgments of the merits of our 
journal as an advertising medium. We have, also, 
a constantly growing book trade, for which we 
are very thankful to our subscribers. 

We have endeavored to build up a strong, influ- 
ential and useful journal by doing the best we 
could to promote the interests of all our patrons, 
and by always treating them with reciprocal liber- 
ality. We have an increasing admiration for 
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engineers, as we know them more intimately as a 
body. We cannot conceive of aclass of men, 
taken all in all, whom it would be more pleasant 
to serve than those whose tastes in journalism we 
do our best to study and gratify. and, if we may 
judge from the excessively small percentage of loss 
which we have sustained each year through the 
delinquency of our patrons, we believe that to no 
other body of men in the country could the finan- 


















































so safely intrusted as to the civil engineering pro- 
fession. 

We are much obliged for past favors, and we 
hope in the present and future years greatly in- 
creased mutual profit may arise from a continued 
and enlarged acquaintance between us and the 
civil engineers and contractors of America. 


A A A 


ENGINEERS AS BUSINESS MEN. 





In speaking of the heavy expenditure of money 
involved in the construction of the proposed dam 
and aqueducts for the New York Water Supply, re_ 
printed to-day,!Mayor Edson makes the remark that, 
while the plan is indorsed by many eminent engi. 
neers, and is probably the best that can be devised, 
‘* it would be wise, before finally adopting any plan, 
to have the opinion of business men, as well as engi- 
neers.” The italics are ours, and while the Mayor 
may not have intended to state that engineers 
were not business men, it so appears by implica- 
tion. The history of the progress of all civilized 
races proves most emphatically that the great en- 
gineers were most successful business men as well. 
The handling of money, the sinews of all business, 
enters into his province as much as does the hand- 
ling of material. And in many cases that we 
might cite, the discrepancies existing between the 
‘*probable cost” and ultimate outlay, on some 
large public work, may be set down as much to 
extensive knowledge of men, and shrewd business 
tact, as to a want of sufficient preliminary data, 
or to so-charged ‘‘ professional biundering.” Had 
Mr. Chesbrough, when called in to devise a plan 
of drainage for the flat and muddy city of Chi- 
cago, commenced operations by telling them that 
the only way out of their difficulties was by lifting 
the town, with all its heavy buildings, bodily, ten 
feet into the air, he would probably have been 
laughed at, and his entire scheme condemned. 
But he realized the magnitude of the work before 
him, and the fact that the purely business men of 
Chicago could not appreciate the situation, and so 
he gradually led them on to the only possible solu- 
tion of the problem. Mr. Eads has made his great 
fame, as much by manipulating men, and leading 
them to invest large sums of money, as by aciu- 
ally bridging the Mississippi, for without the capi- 
tal the work would never have been accomplished. 
And to come nearer home, how many think we 
would now have a bridge over the East River, had 
the “‘ business men” of New York and Brooklyn 
known, in 1867, that such a structure would cost 
them $15,000,000. 

A marked characteristic of the American inves- 
tor, is, that when a public work of general benefit 
is once fairly launched, and a considerable sum 
invested, he will rarely allow it to fail for lack of 
means. He gradually becomes educated to the 
necessities of the case, and if required, will go 
deeper and deeper into his pocket, pride combining 
with self-interest to hasten its completion; he will 
growl but pay the bills. 

The engineer may be accused of sometimes 
taking advantage of this weakness; if we can call 
it a weakness, but toimply that true engineering 
and executive ability, only another term for 
‘* business,” do not go hand in hand, is a proof 
either of want of knowledge, or of thought. 

If any further proof is needed, take a list of the 
men who control and manage the suceessful rail- 
ways of our land, and see how many of them com- 
menced life as engineers. Thos. A. Scott, J. 
Edgar Thompson, A. J. Cassatt, and the present 
chief, Geo. B. Roberts, of the Pennsylvania Rail- 
road, were all, at one time, civil engineers, and the 
list could be swelled indefinitely. 
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PERSONAL. 
W. R. MorRLEY, late Chief Engineer of the Mexi- 


can Central, was buried at Las Vegas, N. M., on 
the 7th. 


Mr. S. T. FULLER has resigned his position as 
General Superintendent and Chief Engineer of the 
Mexican National and Texas Mexican roads, after 
a period of arduous service in the organization of 
the working staff of those lines and in their loca- 
tion and construction. Mr. Fuller was formerly 
Chief Engineer of the Philadelphia, Wilmington & 
Baitimore, and is well known as an engineer of 
ability and experience. 

GEN. Eapert L. VIELE, one of the new Park 
Commissioners, was born in Waterford, N, Y.., 
June 17, 1825, and was graduated from the West 
Point Military Academy in 1847. He served 
through the Mexican War as a lieutenant of in- 
fantry, and resigned from the army in 1853, when 
he was appointed State Engineer of New Jersey. 
In 1857-58 he was Engineer-in-Chief of the Central 
Park, and in 186) of Prospect Park, Brooklyn. 
During the war he was a Brigadier-General of 
Volunteers, and he has since been a civil engineer 
in this city. He has published a number of papers 
on scientific subjects. His connection with politics 
has not been active. 


—-2eo—_— 


OBITUARY. 


GEN. THEODORE G. ELLIs died at Hartford, Mon- 
day evening last at the age of 53. He was in early 
life a civil engineer at Boston and did much sur- 
veying for the New England railroads. In 1854 
he went to Connecticut as assistant engineer on 
the western extension of the Hartford, Providence 
and Fishkill Railroad, and had charge of the lay- 
out and building of that road through Bristol and 
Plymouth. He afterward went out to Mexico in 
charge of a surveying party in the interest of 
Boston capitalists, and spent two or three years 
there in surveying routes, prospecting mining 
lands, etc. He established himself as a surveyor 
in Hartford in 1861, but in June, 1862, he joined 
the 14th Connecticut as adjutant. He rose to the 
rank of brevet brigadier-general during a most 
creditable career, Chancellorsville, Antietam and 
Cold Harbor being among the battles in which he 
participated. After the war he returned to Hart- 
ford. In 1869 he made the surveys for the im- 
provement of the Connecticut River, the first 
work being done the following year under his 
charge, and all subsequent improvements were 
made under his direction. He was elected a mem- 
ber of the American Society of Civil Engineers 
February 17, 1869, and was a vice-president of it 
from 1878 to 1877. 


ELECTIONS AND APPOINTMENTS. 





Appointments in the Engineering Department 
of railroads are not given for publication as fre- 
quently as they should be. We will be pleased to 
receive notification of the changes, re-appoint- 
ments, or additions made in the engineering de- 
partment of any railway, city, or other incorpora- 
tion, in the country. The chief engineer of a rail- 
way holds a very responsible position, and a great 
many people wish to know the names of the men 
who are responsible for the maintenance of the 
railroad tracks of the country. 

DENVER AND NEW ORLEANS —-Mr. C. W. Fisher 
has been appointed general manager, with office 
in Denver, Col. 

ILLINOIS CENTRAL.—James C. Clarke, late Presi- 
dent of the Southern lines has been appointed 
general manager of the entire road and its 
branches. 

LOUISVILLE AND NASHVILLE.—Mr. F. W. 
Vaughan was, on January Ist, appointed consult- 
ing engineer of this company, and Mr. Milton H. 
Smith was appointed general manager of all lines 
operated by this company, vice Mr. F. de Funiak, 
resigned, 

CoMMISSIONER OF HiGHways.—JouN D. Esra- 
BROOK, C. E., was elected by Councils, Chief 
Commissioner of Highways for the city of Phila- 
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delphia. The duties of this office are, the construc- | 
tion of streets, bridges, and sewers, and the main- 
tenance of the same, including street cleaning. | 
The designing of public works, except such as di- | 
rectly relate to streets and sidewalks, do not be- 
long to his office ; all general and detail plans being | 
made in*the office of another official, the City En- 
gineer. 

New York RaILRoap Commission.—The Gov- | 
ernor of New York on January 10 sent to the Sen- | 
ate the following names as Railroad Commission- | 
ers: John D. Kernan, of Utica; William E. 
Rogers, of Putnam County, and John O'Donnell, of | 
Lewis County. 

William E. Rogers was born in Philadelphia in 
1846. He entered the West Point Military Acade- 
my in 1863, was graduated No. 6 in his class in 
1867, and was commissioned lieutenant in the 
United States Engineer Corps. He was immedi- 
ately ordered to duty on a survey of Lake Supe- 
rior and the surrounding region. He then resigned 
from the army in October, 1869, and since then he 
has been engaged in his profession as a civil engi- 
neer. He was employed by the Delaware, Lacka- 
wanna & Western Railroad Company in laying out 
and constructing the extension of their road from 
Birmingham to Buffalo, but left their service in 
i881, He is apppointed as a Republican and as the 
experienced railroad man of the Commission, ac- 
cording to the law. 

John D. Kernan, the Democratic member of the 
Commission, was born in Utica, 1844. He was 
graduated from Seton Hall College, New Jersey, 
in 1863, whereupon he entered upon the study of 
law, and on his admission to the bar in 1866 began 
practice with his father, ex-Senator Kernan, and 
a brother in Utica. He has since that time been 
engaged in the active practice of his profession. 
He has been regarded as one of the most labori- 
ous and promising lawyers in the central part of 
the State. Though an active and pronounced 
Democrat he has never held a political office. 

John O’Donnell, the Anti-Monopoly member of 
the Commission, is about 50 years old and isa 
jornalist and a politician, and is a resident of Low- 
ville, Lewis County. He represented his Senator- 
ial district in 1868 and 1869, and was clerk of the 
Assembly in 1878 and 1874. During the discussion 
of the Railroad Commission Bill last winter he at- 
tended closely upon the sessions of the Legislature 
and was undoubtedly of no inconsiderable influ- 
ence in securing a passage of the bill as it now is. 
He was a member of the Commission nominated 
under the terms of the law by the Board of Trade 
and Transportation and other organizations. 

PITTSBURGH, CHARTIERS & YOUGHIOGHENY.— 
Joseph Ramsay, Jr., has been appointed General 
Manager and Chief Engineer. 

DANVILLE AND NEW RIVER RaILRoaD.—S. F. 
Adams is Chief Engineer, and John A. Holt 
Superintendent of Construction. 


THE EAST RIVER SUSPENSION BRIDGE. 


BY R, HERING, MEM. AM, SOC, C, E. 


One of the most important of modern engineer- 
ing works, both from a commercial and a scien- 
tific aspect, is rapidly approaching completion. 
Tne great bridge which is to unite the cities of 
New York and Brooklyn, and has been building 
for the last thirteen years, will be thrown open to 
the public during the coming spring. While its 
completion will credit American enterprise and 
engineering with the greatest success in modern 
bridge-building, it will also be a potent factor im 
contributing to the development of the center of 
American commerce, 

The idea of building the bridge originated some 
twenty years ago, but it did not take a tangible 
shape until Jan. 25, 1867, when the late Hon. H. 
c. Sarphy introduced an act in the Senate to in- 
corporate the New York Bridge Company, em- 
pewering it to construct and maintain a perma- 
nent bridge over the East River, and authorizin 
the two cities to subscribe to the capital stoc 
such amounts as two-thirds of the respective 
common councils should determine. The act was 
passed April 16 of the same year. On May 
23 John <A. Roebling, who had successfully 
built the two longest-span bridges in exist- 
ence, those, namely, at Niagara and Cin- 
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cinnati, was appointed chief engineer. In his first 
report, dated September 1. 1867, he recommended 


| a suspension bridge with 1,600 feet span, and sub-! 


stantially outlined the present structure and set 
forth its or His project was noveland 
daring. It represented so important an interest 
and so large an investment that the directors 
deemed it elvieable to obtain an indorsement from 
other members of the profession. Accordingly, in 


| May, 1869, a report was presented to the board by 


Horatio Allen, B. H. Latrobe, W. J. McAlpine, 
James P. Kirkwood, and other eminent engineers, 
who, after a careful examination, substantially 
approved of the plans in general and in detail. In 
the same menth a commission of three govern- 
ment engineers, General Wright, General Newton 
and Major King, was appointed, in compliance 
with an act of Congress, to report with regard to 
the bridge being an obstruction to navigation. 
These gentlemen likewise indorsed the scheme in 
the main, but recommended an increase of five 
feet for the clear headway under the central span 
and a few minor changes. 

Thereupon arrangements were at once made to 
begin work. On Jan. 3, 1870, the ground was 
broken by tearing out the north slip of Fulton 
Ferry, to prepare for the foundation of the Brook- 
lyn tower. The first wire rope was stretched 
across the river Aug. 14, 1876; the last one, com- 
pleting the cables, was run over Oct. 5, 1878. In 
the meantime the approaches were put under way 
at such times that all parts of the bridge would 
be simultaneously finished. A change of organi- 
zation was effected in 1874, when the original 
stock company was bought out by the cities of 
New York and Brooklyn, and the completion of 
the bridge placed in the hands of a board of twenty 
trustees, the mayors and comptrollers of the two 
cities being of the number. e original est:mate 
of the cost was set down at about $7,000,000, ex- 
clusive of the necessary real estate, which was 
valued at about $3,000,000 in addition, and it was 
expected to have the bridge finished in five years. 
But unforseen difficulties, as well as many changes 
in the design which suggested themselves from 
time to time, and have now brought out a very 
different and more useful and substantial bridge 
than the one originally intended, have raised 
the actual cost to nearly $15,000,000, which 
sum, however, after the resale of some property, is 
to be reduced to about $13,400,000, excluding in- 
terest. The time of construction has been about 
thirteen years. The benefits which are ex- 
pected to accrue to both cities from this gigantic 
undertaking are sufficiently great to make the 
large investment a paying one. 

The development of a city is stimulated 
by both external and internal causes. The 
one is represented by its geographical position with 
reference to the resources of its wealth and to its 
facilities for commerce, the other by the facility 
offered to the transaction of business within the 
town. The degree to which the latter is obtained 
depends not onty upon the intelligence and enter- 
prise of the inhabitants, but directly on the com- 
parative ease and we of transfer between its 
districts. It is undeniable, both from our own 
and European experience, that the larger a city, 
the more convenient, quick and safe must be the 
means of communication in it, if it is to compete 
with ether large and more favored centers of pop- 
ulation. A good system of street alignments, 
conveyances, telegraphs, etc., all tend to shorten 
distance and time between points that are fre- 
quented. In connection with this the advantage 
accruing to New York from the elevated railroads, 
by allowing a much greater amount of business to 
be transacted in a day than formerly, may be men- 
tioned. The East River bridge must have a sim- 
ilar effect. The saving of time in organ the 
bridge from points beyond its termini will be 
almost fifteen minutes, leaving out of considera- 
tion the additional detention on the ferries due to 
ice and fogs. We might, therefore, assume that 
a great part of Brooklyn will be moved as much 
nearer to New York as one can travel in a quarter 
ofan hour, The effect which such an approach 
of two large centres of population will have must 
be at once beneficially felt in both cities. 

The bridge is of the suspension order. The 
towers upon which the suspending cables rest are 
situated immediately at the two shores, and form 
a span of 1,595 ft., which is 50 per cent. greater 
than any heretofore attempted. The faces of the 
ancho: which hold the ends of the cables are 
located ft. from the centers of the towers. The 
bridge, therefore, has three spans in a distance of 
3,460. ft.; including the approaches it is nearly 
6,000 ft. long. The height of the towers above 
high-water is 288 ft., or ft. and 3121¢ ft. above 
their foundations tfully, which latter meas- 
ure 170 ft. long by 102 ft. wide. The anchorages 
are 89 ft. high, 129 ft. long and 110.ft. wide at the 
base. The masonry in the towers measures up to 
the enormous amount of 85,000 cubic yards; that 
in the anchorages to 66,000 cubic yards. The road- 
way is 85 ft. wide, and is su by four cables, 
each of ce is 1534 a —_ and ore oee 

wi measuring e four cables 
miles, or more than half the distance around 


the ' total 
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earth. The wire in the four cables is of steel and 
— nearly 3,500tons. Lhe permanent weight 
of the river span is 6,740 tons; the greatest tran- 
sitory load is estimated at 1,380 tons, making the 
total weight of the loaded s 8,120 tons. 

The travel over the bridge is to be accommo- 
dated in the following way: Six trusses extend 
along the entire bridge to give it increased strength 
and stiffness. They divide it into five sections. 
The two outer ones are each sufficiently wide to 
allow for two lines of vehicles. The next two are 
reserved for cars, and the center section is to be 
the footway. The latter measures 15 ft. 7 in. in 
width in the clear, and is elevated so that an un- 
obstructed view is obtained, while telegraph wires 
and pipes for various purposes occupy the space 
beneath, The cars are to run across the bridge on 
the principle recently applied to the traction of 
city passenger cars in some streets of Chicago and 
Philadelphia, namely, that of attaching them at 
will to a continuously moving wire rope. The 
speed of this rope will be maintained at about ten 
miles an hour. It is intended to run cars at very 
frequent intervals, say, of one or two minutes, 
thus avoiding a tedious delay at the station. The 
estimated time of crossing the bridge on the cars 
is seven minutes. ‘The rate of fare has not yet 
been determined upon. Pedestrians will cross free 
of a The open spaces in the anchorages and 
under the many arches of the approaches leading 
to them will be utilized as warehouses. The 
present terminus of the City Hall branch of the 
elevated railroad, which stands directly at the end 
of the bridge, will hkely be removed from its ob- 
structing position as soon as arrangements have 
been adjusted to enable the cars to cross the 
bridge. A few years ago it was Suggested to pre- 
pare the bridge for the reception of man cars, 
the heaviest and largest now in use. Although 
this entailed a considerable increase of weight and 
expense, Colonel Roebling consented to the change, 
on the reflection, *‘Of what benefit has it been to 
— this brid Lm a vast “ae ani we use it 

or every possible purpose to which the structure 
will lend itself?” 

In view of the advent of the opening of the 
bridge and of the value it represents, both in the 
sums of money expended and in the beuefits to be 
derived, it will be interesting to consider some of 
the most — features on which its success 
depends. The serious results that would follow 
its destruction—a not unnatural supposition in 
view of such recent disasters as the fall of the Tay 
bridge—could be somewhat realized should we 
suddenly be deprived for years of the rapid transit 
furnished by the elevated roads. In the first place, 
the stability of the bridge depends on that of the 
towers, which, including their own weight, exert 
the enormous pressure of 86,000 tons each upon 
their foundations. At the flvor line the pressure 
is 26 tons per square foot; at the suriace of the 
water it is only 134¢ tons, owing to the larger 
sectional area, and at the base, where it has again 
more than double the area, the pressure is 614 tons 
per square foot. To insurea uniform distribution 
of the weight it was necessary to use solid timber 
patton. respectively 15 and 22 ft. thick, 170 ft. 

ong and 102 ft. wide, upon which to found the 

iers. Wood when immersed in salt water is 
imperishable, and to protect it against sea-worms ~ 
it is merely necessary to sink it beneath the river 
bed. To give it a firm and even bedding it was 
necessary to excavate the bottom of the river toa 
considerable depth. To do this the pneumatic 
method was used, according to which the water at 
the bottom of the river is driven out from under 
a vessel of the size of the contemplated foundation 
by means of compressed air, and thus enabling 
— men to work, as it were, in a large diving- 
Owing to the fact that the caissons—formed for 
this purpose below the just mentioned platform— 
were much than any heretofore built, many 
novel features and difficulties arose. Extreme care 
was taken to make them air-tight by calking all 
the seams, and, besides, by covering the entire cais- 
son with a vast sheet of tin, unbroken throughout. 
The surface of the interior chamber, in which the 
men were to work, was coated, in Brooklyn, with 
a varnish to prevent the airfrom escaping th 
the pores of the wood, and in New York witha th 
boiler-plate lining, riveted and calked so as to be 
air-tight, and as a protection a fire, which 
had at one time threatenéd the destruction of the 
Brooklyn caisson. A bottom of very great hard- 
ness was finally reached. At the Brooklyn side it 
was 44 ft., at the New York side 78 ft., below high 
water. The caisson was filled up vg Bye ma- 
sonry and concrete. The stone-work built upon 
the platform was mainly granite. a small portion 
being limestone. The interior stones were all laid 
in level courses and Only 8 per cent. of 
the bulk of the towers was taken up by the jomts 
which were ly with concrete. At im- 
— points all stones were tied with cramps. 

ever before were piers built of such vast dimen- 

sions and with more care and caution than these 
ni Prage nape my pe rele i 
nearly the entire weight is p!aced upon them, 
settlement has been no more than what is due 
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to the natural shrinkage of the material—about 
one inch from the time of reaching high water. 
Next in importance is the superstructure. The 
longest span ever before attem was 1000 ft.—in 
the bridge at Cincinnati. hile in theory the 
afety of so large a span as nearly 1,600 ft. is un§ 
questioned, it was advisable in practice to use every 


possible precaution. The wire is of steel and its | 


manufacture was carefully inspected. The cable 
making was done probably with more care than 
ever before, in order to obtain a perfectly uniform 
strain throughout. To guard against corrosion, 
each wire was galvani with zinc and coated 
with oil and the cables were wrapped closely with 
wire and painted with white lead. Their strength 
can be estimated as follows: The factor of safet 


' 
| crease the ferry traffic in its vicinity for a time.| cement, with a 


AMERICAN CONTRACT JOURNAL. 


21 








concrete bottom. When first 
But the decrease can neither be great nor enduring. | tested, this reservoir emptied itself suddenly, and 
The communication between the large strips of | was then re-plastered. »vision is also made for 
|land on each side of the river lying below the | direct pumping. : 

| termini of the bridge will not be affected by it,and|! Distribution is by 1} miles of cast-iron pipe of 8 
| will always supply a considerable trade, while the | and 6-in. diameter, with 14 fire hydrants, 7 gates 
bridge will mainly accommodate the higher and | and 7 taps. Service pipes are of wrought-iron. 

| more distant — The ferries are also likely to| The population in 1880 was 2,951. : 

| retain most of their goods traffic, especially if its| The works went into operation in February, 
destination is along either bank cf the river, be-| 1882. The cost was $22,483.72. The bonded debt is 
cause of the desire to avoid the grade in crossing | $20,000, half at 6 and half at 5 per cent. interest. 
the bridge. The grade, however, is comparatively! The works are managed by a committee of the 
slight, being only 314 ft. in 100 ft., or somewhat | City Council. R. B. Tuttle is the Chairman. 

less than that on Wall street, between Broadway | CCCCLVII.—MCKEESPORT, PA. 

and Nassau street. McKeesport, Pennsylvania, in lat. 40° 20’ N., 


It still remains to mention a few points regard- | 29° 55, W.., is at the junction of the Monongahela 


of the material is 344, 7. e., to tear the cables it | ing the effect of the bridge on the river traffic. | and Youghiogheny rivers, 752 ft. above sea level, 


would take 314 times the greatest weight that can 
be placed upon them. The weight of the bridge 
itself is five times that of the estimated greatest 
transient load. The breaking strain of the cables 
could therefore not be reached until the transient 
load is over twenty times the greatest ex 
amount. In fact, asthe factor of safe 
anchorages is only 6, the cables before 


pected | above the bottom of the bridge floor. 
of the | admits of the unobstructed passage of all schoon- 
reaking | ers, barks, bri 
would be more than strong enough to lift them up | carrying less t 


Assertions have been made at times that it would 
be an obstruction. The clear headway at the 
center of the bridge at high water is 135 ft.; atlow 
water 140 ft. No permanent standing rigging of 
any ship would, therefore, at any time reach 
The span 





and steamers, as well as ships 
n 1,000 tons. Those with greater 


from their foundations. Their rigidity, further, | tonnage will have to lower some of their upper | 
is such that it takes several hundred tons to move | detachable spars. An estimate indicates that this 
them up or down perceptibly. 

One of the most serious difficulties to be con-|dinarily lying along the East River, and that 
tended with is the maintenance of the balance of | hardly one in two hundred of the passing vessels 
the spans during unequal loading, and the preven- | would have to strike any of the spars. This num- 
tion of excessive motion of the cables in the sad-| ber will even constantly diminish as the com- 
dies on the towers. This motion will be relieved | merce of the world is carried on more and more 


proportion is from 3 to 4 per cent. of the craft or- | 


by the friction of the rollers, the resistance and | by steamers. The increase of cost, and the per- 


support of 


radiating from the top of the towers 350 feet in 
both directions, which alone could carry a large 
part of the whole ‘oad. 


of the roadway, placed every 71¢ feet, extend 
across its full width. 


the trusses, which are continuous|manent inconvenience to the bridge traffic by 
through the towers, and by the action of 432 stays | increasing the 


grade and height beyond the 
resent, would therefore not have been justified. 
he bridge is to be thrown open to the public by 
completed during 


The final success of this great work in its engi- 


Horizontal stays and ties | neering features is due to the skill and persever- 


are likewise used to add to the stiffness wherever | ance of the following gentlemen: The first chief 


possible. A danger to the brid 
overweighting or from strong win 


of thecables, This danger is to be 


can be wet in case of necessity. 


guarded against | making, and the roadway. 
by controlling the adjacent property and prohibit- | wood and 8. R. Probasco hee 
ing the storage thereon of inflammable material. | New York approach, and George W. McNult 
A further precaution will be taken by leading a|the Brookl 

perforated pipe along the cables, from which they | designs of d 
The construction | tion of Mr. Hildenbrand, and the practical work 
of the approaches, though not comparing in diffi-| connected with the cable making and super- | 


from | engineer and originator of the scheme was John 
is not| A. Roebling, of Trenton, N. J.. 
be feared. Heavy oscillations, due to a reg-| co’ 


ular step in crossing, can be avoided by regula- | in m 
tion, although this danger becomes less to be | and was succeeded b 
feared the larger and heavier the bridge. The/|ling, the present Chief Engineer. 
greatest peril to be expected is that of a large con- | tin, the principal 
flagration under or near the bridge, as the heat | general superintendent. 
could greatly impair and even destroy the strength | placed in c 


He lost his life in 
uence of an injury received while engaged 
ing the preliminary surveys of the work, 
y his son, Col, W. A. Roeb- 
Mr. C. C. Mar- 
Assistant Engineer, has acted as 
Col. W. H. Paine was 
rge of the superstructure, the cable 
Messrs. F. Colling- 
e had charge of — 
0! 
n approach. The office work and the 
etails have been done under the direc- 


culty or novelty with that of the bridge itself, | struction has been supervised by Master Mechanic 
offered many problems which had called out the | Mr. E. F. Farrington.--Bradstreet’s Journal. 


ingenuity of the engineers. With a most search- 
ing investigation into all the dangers to the bridge 
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and the means of their avoidance, and with as} THE HISTORY AND STATISTICS OF AMERI- 


careful an execution of the work as has been given 
any large work of our times, there need be no fear 
of its failure, and there can be no doubt that the 
expected benefits will be realized and permanently 
maintained, 

It may finally be interesting to examine into 
some of the effects which the completion of the 
bridge will have in changing certain existing con- 


ditions. The most important effect will be caused| Kenton, 
by the shortening of time in the transfer between | on rolli 


the two cities, beyond the bridge termini, to the 
extent of from ten to fifteen minutes. This saving 


of tine between the business centers of the cities | in 1881, 


CAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM, SOC, C. E. 





(Continued from page 10.) 
CCCCLVI.—KENTON, 0. 
Ohio, in lat. 40° 35’ N. long. 84° 40’ W. is 

ground, on the Scioto River. 
Settled in 1820, it was incorporated in 1833. 
Water-works were built for a private com 


y 
by the Holly Manufacturing Co., 


will naturally tend to increase communication in | the supply from a well 20 ft. in diameter and of 


peonesmeny and, as a consequence, the amount of | f¢, 


usiness done. The greater rapidity with. which 
New York can be reached by those residing in 
Brooklyn will either increase the time desirable 
for rest or add to the time available for busi- 


ness. A second effect will be the more rapid | rants, 7 


gore of Brooklyn eastward, for it will take 
ess time to reach New York from many dis- 
tricts that are not yet built up than it does now 
from many that are well settled. Temporarily, 
may even expect a reaction in the growth of other 


districts around New York. In the city itself, | works have cost $58,216.87. 


bridge terminus, | $40,000 at 6 
there must be caused a further tendency to draw 9 were $2386, 


owing to the position of the 
the center of business still more northward. 
expected increase in the value of property nearthe 
bridge will probably be due not only to the fact of 
its proximity to the same, but to the i 
to be placed upon 
bridge, and about 200 ft. in width, in order to 
vent any extensive con 


special value. 
approaches vo the bridge will vend to draw into the 
a to raw into 
neighborhoed a business not heretofore carried on 
in the same localities. 


The opening of the bridge will undoubtedly de 


An | V. Boulton is the 


which @satd 1875. 
seriously injure the cables, and therefore the entire| Water-works were built 
bridge. This immunity will doubtless have its | after plans 
The usefulness and safety of the | The 


deep, — limestone — a water - 
pum a Holly steam pump, directly into the 
Praia with 40 tbe ordi and 100 lbs. fire pres- 
sure. Distribution is by five miles of cast-iron 
ipes of 16 to 4in. in diameter with 42 fire hyd- 
and 100 taps. The town pays $100 
a=? gad or each hydrant. Service pipes are of 


The population in 1880 was 3,940. The daily 


we | consumption is not given. 


The capital stock of the ay is $60,000. The 

‘he bonded debt is 

cent. interest. The in 

95 and the receipts $3,522.58. F. 
Manager 


CCCCLVII.—DECORAH, LA. 
Decorah, Iowa, in lat. 43° 15’ N., long. 91° 45’ 


8 
a certain tract of land below the | W., on the Iowa River, is on rolling 


Settled in 1854, it was incorporated as a city in 


by the city in 1881, 

by the City Clerk, E. Mather. 

supply taken froma well, 20 ft. in diameter 
sunk 30 ft. in porous saturated 

The water is lifted 


vel in the river 


LF 


in 
in 


on hilly ground, rising from the river to a height 
of over 300 ft. 

| Settled in 1795, it was incorporated as a borough 
in 1842. Its limits were extended in 1847 an 1873. 
Water-works were built by the borough in 1881- 
82, after plans of Hatch & Taylor, Civil Engineers, 
| taking the supply from the ground-water by a 
well 28 ft. in piameter, on the bank of the 
Youghiogheny River, at the upper end of the turn. 
| The well is 82 ft. deep, and 36 cast-iron perforated 
| 4-in. pipes are driven 10 ft. deeper in the satur- 
|ated gravel. A 20-in. pipe conveys the water 70 
| ft. from the well to the engine house, whence two 
| Worthington duplex high-pressure pumping en- 
| gines, each of 1,500,000 a st capacity, force it 
| through 1,547 ft. of 16-in. pipe to a reservoir in 
| excavation and embankment 226 ft. square and 
| 20 ft. deep, 310 ft. above the river. The reservoir 
bottom is covered with 6-in. concrete on 12-in. 
| puddle. The slopes are paved with 10-in. stone 
| blocks, laid in cement on § in. of broken stone 


To stiffen the structure | degrees—i. e., pedestrians will be able to cross it he 12 in. of puddle. 
against vibrations due to the travel or to severe|in March, the carriage ways will be finished in | 
storms, 6 trusses extend the whole length of the/| April, and the railroad will 
bridge, and floor beams, or the supporting trusses | the summer. 


1-in. pipe leads from the reservoir to the 
| pump house, so arranged that when the reservoir 
is full the pipe fills and blows a steam whistle as 
a signal to stop pumping. 

Distribution is by 9 miles of cast-iron pipe of 
from 12 to 4 in. diameter, with 70 fire hydrants, 76 
gates and 210 taps. 

The population in 1880 was 8,212. -The works 

| were completed in July, 1882, at a eest of $98,- 
304.45. he bonded debt is $75,000 at 5 per cent. 
interest. The expenses of maintenance to Dec. 
1, 1882, were $1,036.48, and the receipts $2,246.90. 

The works are managed by a committee of five 

members of the council. Joseph Ecoff is the Su- 


perintendent. : 
CCCCLIX.—SOUTHBRIDGE, MASS. 
oe Massachusetts, in lat. 42° 5’ N., 
long. 72° 3’ W., is on the Quinabay River on leve 


ground surrounded by hills. 

Water-works were built in 1880 by a private 
company, after plans of Buttrick & Wheeler, 
taking the supply from springs and the water 
shed of a ous brook. An earth dam 240 ft. 
long and 10 ft. high forms an impounding reser- 
voir 200 ft. wide and 230 ft. long between two 
hills 100 ft. above the ae. 

Distribution is by 2} miles of cast-iron pipe of 
from 12 to 4 in. diameter, with 17 fire hydrants, 5 

tes and 50 taps. The town pays $300 per year 
for hydrant service. Service pipes are of wrought- 
iron. 

The population in 1880 was 4,000. The daily con- 
sumption is not known. 

The capital stock of the company is $10,000. 
The works cost $17,000. The bonded debt is $7,000, 
at 5 and 6 per cent. interest. No further financial 
statistics are given. 

H. J. Conant is the Clerk and Treasurer. 


TO BE CONTINUED. 


The receipt of statistics, as follows, is acknowl- 
ed with thanks : 
rom Robert Mood, Superintendent, statistics of 


Topeka, Kansas, water-works. 

m Ralph Bent, Superintendent, statistics and 
report of hituate Village, Wayland, Mass., 
water-works. 


From W. B. Douglas, Secretary, statistics, report 
and water rates of Fargo, Dakato, water-works. 

From Nathan Shelton, Proprietor, statistics of 
Freeport, Illinois, water-works. 

From Ellis B. Noyes, statistics of Brockton, 
Mass., water-works and report for 1880. 

From P. H. Baermann, statistics of Coopers 
town, N. Y., water-works. 





BALTIMORE & PHILADELPHIA RAILROAD.—Incor- 


rated this week to run from a point on the 
Counter line between Delaware Pennsylva- 
nia, in U Chichester Township, Delaware 


pper 

County, Penn., to the city of Philadelphia, a dis- 
tance of twenty-one mile ; capital stock, $1.200,- 
000; Directors—Thomas M. King, Aeneas City; 
John M. Cleave, Pittsburg ; . Burgesser, 
Pittsburg ; Robert Garrett, John W. Davies, John 
K. Cowen, Baltimore ; and Wilham 8. Bissell, Alle- 


. President—J B, Washingten 
SP alleghaay City. one 
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THE FLOW OF WATER THROUGH PIPES. MARSHALL & NORTHWESTERN (N. G.) R. R.— 
EDITOR ENGINEERING NEWS: 


| eee road - to be ae to the Arkansas and 
; ‘ . . ; ‘ isiani i 
During the past season I have had occasion to require the discharge of a great many pipes of different | swine whem pvt 3 400. on —_ — 
diameters and slopes, and prepared the following table, which at first embraced only those which I then New Sewer Pirg Company.—The Howard Fire 
required, | Clay Manufacturing Company of Fulton, Mo., was 
Since then I have extended the table to include pipes of greater and less diameters and slopes, for the | incorporated on the 34, capital $15,000. The in- 
use of an engineering friend. ae ny on ee H. aoe 
This table is made up from the second category of Darcy’s channel formula, which I considered as | Thralkeld. The object’ is a omneamiiiianens stone- 
applicable, not to smooth, clean pipes, but those which had been oxidated internally by a few years’ | ware, terra-cotta ware, sewer pipe, drain tile and 
use, | fire brick. : 
The table is simply the result of tedious logarithmic calculations. I have made it without assist-| , RESIGNATION oF F. B. GowEN-—The Philadel- 
ance, but have performed all of the calculations twi ; it contai aie aiietan Treaklin B Gowen 
ance, but have performed all of the tions twice, and think that it contains no errors. entirelv authentic source that Franklin B. Gowen 
The discharges for the same sized pipes are as the square root of the slope, or in this case inversely as | will shortly resign the Presidency of the Philadel- 
the square roots of the denominators of the slopes. The table can, therefore, be used for other slopes|Phia and _ ing Railroad Company and the. 
than those given in the inverse ratio of the square roots of the denominators. aang ty, dy ea Lehis aoe 
Darcy's usual pipe formula is for clean, smooth pipes, and gives a little less discharge than the table se & R., but now President of the South” Penn- 
for pipes of less than 18 in. diameter, and a little more discharge for those of more than 18 in. sylvania R. R., is mentioned as the probable future 
Yours, Wa. J. MCALPINE. resident of the Reading. 


RS THe Hartrorp & Hartem R. R.—This new 
ennai roject will be My ome A ae by the New 
ork, Hartford & New Haven R. -, on the 
ground that it is to be built to sell after the com- 
mon plan of railway syndicates now-a-days. How 
far this assertion is correct must be judged from 
the character and financial means of the promot- 
exter <== | ers of the new road. The old road will undoubt- 
24” | 30” | 36” | 42” | 4s” | edly be improved by lessening of grades, straight- 
—__|_*__|_"_|_—-___ | ening of curves, and laying new tracks, surveys 
138.97) 224.31] 335.50| 475.67 | toward this end have already been made. 
oneal 100.31 oo —s UNDERGROUND ROAD AND ARCADE.—Mr. S. A. 
| Cunningham, of 234 Broadway, this city, pro- 
36 | poses to tunnel the City Hall Park and Broadway, 
and form a roadway and an arcade, from the 
latter of which-he proposes to draw his revenues. 
Tee East RIVER BrRIDGE.—At the regular 
monthly meeting of Trustees, held on Monday, it 
was ordered to advertise for proposals for lighting 
the bridge with electricity, at once; the New York 
Wire and Steel Wire Rupe Company were given 
an extension of thirty days upon their contract 
for traction rope to be used in ae the cars, 
and power was granted to petition the legislature 
for $150,000 to buy land with in Brooklyn. 


MississiPPI RIVER IMPROVEMENT.—Gen. Com- 
stock estimates the cost of improving the entire 
navigation of the river at not less than $60,000,000, 
this not taking into account levees. 


VANDALIA, HILLSBORO & SPRINGFIELD.—J. L. 

M. Howard is President, and T. R. Higgins, Treas- 

urer. Itis the intention to proceed at once to 

-|}make a survey of the proposed route. Head- 
quarters, Vandalia, Ill. 


MissOURI, WINFIELD & WESTERN R. R.—Incor- 
: oa “|__| porated on the 5th, at oe Capital, 
1,658.33 |2,004.75)2 819.75 3.807.33|4,977,49| 7,907.52|18,912.97|28,770,97 252,557. ,000,000. Tostart on the westline of Missouri 

54 4i| 635.001. 801.68 Teese era cole teens Sanne 12/866.49 112'948.40 | and run in a southwesterly direction to Winfield 

| 624. A J »203. 74. 
asses horbenieniets ainda al . and Cowley County, Kan. 

Mempuis & VicKsBURG R. R.—Messrs. S. B. Colt 
& Sons are in Memphis making arrangements for 
oT work on the above road at a point about 
nine miles south of that city. 


SPRINGFIELD ({LL.) & SOUTHERN R. R.—The sur- 
vey of this new road is actively progressing and 
the right of way into Springfield is being secured. 


LimITED.—T xis word, as applied to the names of 
business firms or companies, indicates that stock- 
holders are only liable to the amount of their sev- 
eral subscriptions. It has been added to financial 
nomenclature, and up in Wall street, New 
York City, as did many or similar expressions. 


WALL STREET.—This famous New York finan- 

cial stock center derived its name from the fact 

42 | that in 1644 a fence was built nearly on its present 
1.74 | line or boundary, and in 1653 the city, which was 
_ 2,525.57 | then all south of that line, was enclosed from the 
a East to the North River by aditch and palisades 
New WaTER-Works Co.—The East St. Louis and breastworks. Hence the name Wall street. 


TABLE OF DISCHARGES OF PIPES. BY THE DARCY FORMULA V = / a ry 
0.000057( 1+ = = C. FT. PER SEC- 


OND, WHERE R (HYDRAULIC RADIUS) = AREA + CIRCUMFERENCE, OR 144TH OF THE DIAMETER. 
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DIAMETERS OF PIPES IN FEET. 


Stopes. | 449’ 5 F , 614’ 7 8’ 9’ 
in 10 643.81 845.03}1,080, 
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NEWS OF THE WEEK. 


MEXICAN RatLway.—Senor Rodriguez, of Soto 
del Marino, is at Brownsville, Texas. He says he 
bas made a contract to furnish the Telfener Rail- 
road with a large quantity of railroad ties, and 
work will begin on the main road from Soto del 
Marino to Tampico and on the branch to Victoria,. 
capital of the State of Tamaulipas, just as soon a 
the Mexican Government opens the port of Soto 
del Marino to allow the importation there of rails 
and other materials, 

A dispatch from the City of Mexico, received 
recently, says Palmer & Sullivan have made ar- 
rangements with the government for the comple- 
tion of the Matamoras and Monterey Railroad. 

Material has arrived at Vera Cruz for the Te- 
huantepec Railway, and 5,000 men are at work on 
it. 


New BrinGe aT LEAVENWORTH, Kan.—A local 
company has been formed to build another iron 


bridge across the Missouri at Leavenworth. It is| ruad 


generaliy understood that the C., B. & Q. R. R. 
Co, will aid the undertaking. 


and Belleville Water Company of East St. Louis, 
Ill., has been incorporated. Capital $100,000. In- 
corporators: Jas. A. Woodworth, N. R. Britton 
and Julian K. Pogue. ' 


SYRACUSE, PHaNrx AND ONTARIO RAILROAD.— 
Capital, $750,000 ; to connect with the Syracuse, 
Chenango and New York Railroad at Syracuse, 


with terminus at Oswego, a distance of 40 miles; 
incorporated on the 8th at Albany. 


BRUNSWICK & ALBANY (Ga.) R. R.—Frederick 
Wolffe and associates having bought this road 
and reorganized its board of directors, Mr. Wolffe 
has ordered the construction of the line into 
Albany and toward Montgomery. 


_ Goop “Stayine” Powers.—Trenor W. Park, 
it seems, died of alysis of the brain, leaving 
the Hudson River Tunnel to be yet a monument 
such as the Ptolemies might have left. ‘He 
made three millions,” said one of his admirers, 
“by sticking up for years for a little span of rail- 
across a hardly inhabited isthmus. Lesseps 
es him out.” Who will buy out Lesseps ?— 
N. Y. Tribune. 


BowEryY.—This well-known thoroughfare, also 
in New York City, took its name from Stuyve- 
sant’s “‘ Bowerie” (Dutch for ‘‘farm”), which lay 
along the road. 


New LEAVENWORTH BripGe.—Mr. Anderson, of 
Kansas, introduced into the House, on the 8th, a 
biil authorizing the Leavenworth Bridge Com- 

ny of the State of to construct a 
bridge across the Missouri River at the City of 
Leavenworth, and lay on or over said bridge rail- 
way tracks and ways of wagons, vehicles, foot 

assengers and animals. The bridge to be a draw 
tetas with a pivot or other form of draw or with 
unbioken or continuous spans, the elevation to be 
not less than 50 ft. above extreme high-water 
mark and the spans to be 300 ft. in the clear at 
low-water mark, the main span to be over the 
main channel of the river at an accessible and 
navigable point, with spans not les; t 160 ft. 
in length, a on “as of ecu 
or pivot pier of the draw; the next adjoi spans 
pees w shall not be less than 250 ft., 10 ft. 
above high-water mark, —ae to the lowest 
part of the superstructure of ridge, and the 
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piers of the bridge shall be parallel with the cur-| 
rent of the river, the bridge to be at right angles | 
to the current, no bridge to be built, however, un- | 
til the plan and specifications are approved by the | 
Secretary of War, and any change in such con- 
struction, or alteration in the bridge after its von- 
struction, shall be subject also to approval by the 
Secretary of War. 

New BRIDGE AT ROCHESTER, N. Y.—The new 
bridge of the Rochester and Outario Belt Line will 
be erected 100 ft. south of the lower Genesee 
Falls. It will be a double-deck pin-connected truss 
bridge, and will be 800 ft. long, the upper deck 
being for a single track railway, and the lower 
deck to be used as a double track highway, with 
sidewalks on the outsides. There will be six spans 
resting on three iron towers, which in turn rest on 
stone piers built on the solid bed of the river and 
theslope of the river bank. There will be two river 
spans of 140 ft. each, two of 130 ft. each and one 
of 110 ft. The foot pa 
on outrigging and will be ornamented witha 
to prevent the possibility of an accident. 
the bed of the river to the top of the rail the height 
will be 130 ft. 


THE ‘‘StorM KinG” BRIDGE OVER THE HUDSON. 


—The steamboat interest appeared before Congress 
on the 10th, in opposition to the above bridge en- 


th will overhang the river | 





cations to the concession given the governor of 
the state of Durango for building a railroad from 
the City of Durango to the port of Mazatlan. The 
concession, as modified, requires the plans for 
building to be filed with the government within 
ten months, and 11244 miles of road to be com- 
pleted every two years. At theend of ninety-nine 
years the road, with its rolling stock, stations, etc., 
will revert to the government. 

The Government Inspector of the Mexican Cen- 
| tral Railroad has reported the line between Leon 
| and Lagos in good condition, and recommends its 
| opening to traffic. 

he Governor of Vera Cruz is authorized to 
build a railroad from Camaron, a town on the 
Mexico and Vera Cruz road, to Huaiusco, in the 
same state. 

The division of the Mexican National Railroad 

between Manzanillo and Armeria, on the Pacific 
Coast, has been opened to freight traffic. 


New St. Louis BripGe.—The amended bill for 
| this structure, as introduced by Senator Vest at 
| Washington on the 8th inst., authorizes the 
| construction of a bridge across the Missis- 
sippi River at or near the Chain of Rocks, in 
| the northern part of the city of St. Louis, 
|state of Missouri, and names as the incor- 
|porators John L. Ferguson and James Gibson, 


terprise. Mr. Vosburgh the representative of the | of St. Louis County; Joseph P. Card, Amos Hoffer, 


steamboat men said that the commerce of the 
Hudson amounts to 19,000,000 tons annually, and 
that over 90,000 boats pass the disputed points of 
location every season: the commerce represents 
$750,000,000, and he claimed that a strong current 
set across the river where it is proposed to erect the 
bridge, and this would, of course, be dangerous to 
boats. 


Mr. Beach in supporting the bill for the bridge 
quoted the bill which provides; “‘ That the bridge 
shall be built at an elevation over the channel of 
at least 140 feet above high water mark, and the 
piers shall be parallel with the current of the 
river and shall be shaped on the up stream ends so 
as to break the ice, and shall be placed at a dis- 
tance from each other of not less than 650 feet. 


Kansas Rattway.—C, G. Waite, Chief Engineer 
of the Kansas Railway Company, is at Fredonia, 
Kan., making estimates for the bridges and trest- 
ling on the line from that point to Asyra, on the 
K., C., L. and 8. K. There will be one trestle of 
900 ft., from five to forty-five ft. high. 


Pia Iron.—The name pig-iron, given to a cer- 
tain kind of the metal, origina in this way: 
When iron is melted it runs off into a channel 
called a sow, the lateral branches of which are 
called pigs. Here the iron cools, and is called 
pig-iron. This is merely a play upon the word 
sow. Now sow has nothing todo with swine, but 
is taken from the Saxon “sawan,” to scatter; 
German “ sausen,” to rush, and ought to be writ- 
ten sous (sows), a word in use still in the expres- 
sion, ‘‘He soused upon him,” i. €., swooped or 
rushed. Having sows or sow for the present 
channel, it required no great effort of wit to make 
the lateral grooves the little pigs. 


MEXICAN ProJECTS.—The Mexican Financier 
says: From north and south two trans- 
continental routes are pushing out, and the months 
can now be numbered which will yet elapse before 
the several sections of each system will meet at 
some central point of the republic. The new Inter- 
national Construction ee has just begun, at 
Piedras Negras, on the Rio Grande, the work 
which, in the hands of its energetic managers, will 
soon open a third line of railway to the boundaries 
of the United States. The Tehuantepec Railroad, 
the Vera Cruz and Jalapa Railrcad, the Tampico 
and San Blas branches of the Central Railroad, 
and the National road branches from Acambaro 
to the Pacific, with dozens of similar projected 
enterprises, are intersecting the entire republic 
from east to west with a network of iron rails over 
which the countless messengers of commerce and 
industry will soon bear in all directions the im- 
mense benefits of comfort and thrift and national 
wealth. The Sonora Railroad has already been 
completed asalink in a new system extending 
from the Atlantic to the Pacific oceans, and in 
Yucatan, despite t local difficulties, the rail- 
road is fast uniting all the principal centers of 
population. And the legitimate consequences are 
already ,apparent. Commerce, —— 
manufactures, mining, industries of all ki are 
developing at a pace never before known in this 


The Minister of Public Works has received a re- 
of the of work on the Salina Cruz 


ivision of the Tehuantepec Isthmus Railroad op 
to November 15. The of the road has ad- 
vanced satisfactorily. Little difficulty is 


ood for 


enced in getting labor. An abundance of w 


Onetl eposes | ‘about twenty-four miles long, from Fort Meade to 
oe of the — road. The City of Panama, | Wecheaienies, has probably the longest name of | 


construction pu is found in the immediate 
\ ht on the 12th 250 tons | 
of construction material, including 28 platform 


cars. 
Mr. Sebastian Camacho, as representative of the | 
Sinaloa & Durango Railroad, has obtained modifi- 


W. Llewellyn Hickman, Jacob Bitner and George 
S. Case, of the city of St. Louis, and Holland B. 
Evans, of St. Charles County, all of Missouri. The 
bridge is to be for railway or general highway 
traffic and foot passengers; to be a ‘‘post route;” the 
two middle spans to be not less than 400 ft. each; 
the lowest pointof the superstructure to be at 
least 60 ft. above high-water mark; if a draw- 
bridge is permitted, the draw or pivot shall be over 
the main channel of the river, at an accessible, 
navigable point, and the span shall not be less 


than 200 ft. in length in the clear, and 
the piers of said bridge shall be rallel 
with, and the bridge itself at right an- 


gles to the current of the river; and the spans 
shall not be lessthan 10 ft. above extreme high 
water mark. The question of obstruction of navi- 
gation to be referred to the Secretary of War. 
Section 5 provides that any bridge authorized to 
be constructed under this act shall be built and 
located under and subject to such regulations for 
the security of navigation of said river as the 
Secretary of War shall prescribe, and to secure 
that object the said company or corporation shall 
submit to the Secretary of War, for his examina- 
tion and approval, a design and drawings of the 
bridge and a map of the location, giving for the 
space of five miles above and one mile below the 
proposed location the topography of the banks of 
the river, the shore lines at high and low water, 
the direction and strength of the currents at all 
stages, and the soundings, accurately showing the 
bed of the stream, the location of any other bridge 
or bridges, and shall furnish such other informa- 
tion as — be required for a full and satisfactory 
understanding of the subject, and until the said 
plan and location of the bridge are approved by 
the Secretary of War, the bridge shall not be built, 
= should any change be made in the plan of said 
ri 
shal 
War. 
THE Detritus OF HyDRAULIC MINING.—For the 
Sacramento $250,000 was appropriated. The money 
is to be used, as the Secretary has discovered, in 
preserving the channel and the adjoining lands 
from ruin, which is threatened by the down flow 
of 38,000,000 cubic yards of detritus each year, 
caused by —— mining. The Secretary deals 
with this subject with mild sarcasm and says that 
while he has allowed the use of some of the money 
in dredging the channel he has not thought it 


be subject to the approval of the Secretary of 
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e during progress of construction, such change | 
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phia Press, writing from Elk City, Pa., says: The 
oul regions are as much the home or the asylum of 
narrow-gauge railroads as of money-making and 
money-losing romances. These roads are particu- 
larly adapted to the changing business, on account 
of their c eapness of construction and operation, 
and satisfactory working on heavy grades and 
sharp curves. The grading of an important line, 
the Pittsburgh, Bradford aud Buffalo road has just 
been completed. It extends from Foxburg, on the 
Allegheny Valley road, to Kane. on the Philadel- 
|phia and Erie, a distance of 90 miles, and isa 
| prominent link in the narrow-gauge chain that 
will eventually reach from Pittsburgh to Buffalo. 
At Foxburg connection will be made with the 
Pittsburgh and Western Railroad, which extends 
from that point to New Castle, via. Pittsburgh. 
All that is necessary to the completion of this 
rough line is the building of a bridge over the Alle- 
gheny river at Foxburg, where they cross the 
Allegheny Valley above grade. The bridge will 
be nearly 1,000 ft. long and 30 ft. above high water 
mark, with a wagon and foot-way beneath the 
track. The work is being pushed day and night 
by the aid of electric light, and will be done in the 
spring, when the Pittsburgh, Bradford & Buffalo 
will pass under the control of the Pi-tsburgh & 
Western Railroad. 

A portion of the Pittsburgh & Western is the 
old Parker & Butler road, one of the pioneer nar- 
row-gauges in this country, being built in 1874 and 
1875. It was a great financial success, paying the 
cost of building and half as much more the first 
year of its existence, the Butler oil field being at 
that time in the height of prosperity. The Pitts- 
burgh, Bradford & Buffalo was erected out of the 
Emlenten & Clarion and Foxburg & Clarion roads 

|in 1881. These roads were built in 1876 and 1877 
respectively and were marvels of railroad construc- 
tion, winding over hills at grades of 100 to 250 ft. 
to the mile, around curves as short as twenty de- 
grees. At Kane connections will also be made 
with the Bradford & Big Level road, which carries 
the system to a junction with the Bradford, Bor- 

|dell & Kinzua ilroad, which was built from 

Bradford to Kinzua, with a branch to Smethport, in 

| 1879, and paid its stockholders $3,000,000 over cost 
| of construction. This reaches Bradford, connect- 
ing with the Bradford, New York & Philadelphia 
| syndicate’s narrow-gauges to Warren, Olean and 
| Eldred, by three different lines. At Olean this 
system forms a junction withthe Allegheny Cen- 
| tral Narrow-Gauge, which runs through the Alle- 
gheny oil field to Rechester. 

The Bradford, Bordell and Kinzua this year built 
another branch from Kew to Eldred, where it con- 
nects with the Eldred and Cubaky, which extends 

| to Cuba and Attica, N. Y., on the old Erie road, 

‘and bya branch through the Allegheny field to 

| Wellsville on the Erie road. From Attica to 
Buffalo the system is to be completed by the build. 
jing of the Tonawanda Valley & Genesee Canal 
Railway. This will make a complete system of 
| narrow-gauge roads, and their ability to compete 
with the standard gauges can then be demonstrated 
either negatively or affirmatively. Whether the 
narrow gauges can compete with the standard in 
parallel lines or not is yet to be demonstrated, but 
|as developers of the resources of new sections of 
country, and for short-lived traffic like that of the 
oil fields they have proved to be a decided suc- 


| 


| 
“ 
_There are still other narrow-gauge lines in the 
oil regions, such as the Tionesta Valley. which runs 
|from a ——s with the Pittsburgh, Bradford & 
| Buffalo Railway, 15 miles south of Kane, to Shef- 
field. connecting there with the Oil City & Brad- 
ford Air Line, which connects with the Garfield & 
| Farnsworth road _ that traverses the Cherry Grove 
District. The Wellsville & Pine Creek narrow 
cones runs from the Wellsville terminus of the 
| Bradford, Eldred & Cubato Pine Creek, Pa., 30 






















right to allow the remainder to be used in erecting | miles, and numerous short branches act as feeders 
barriers to restrain the gravel washed down by the | to the inain system. All of these roads are of uni- 
miners. He also pointsto a decision of the Su- | form gauge, 3 ft. wide, and traverse territory rich 
preme Court of Caiifornia which held that it was | in timber, coal, iron ore and limestone, which wil 
unconstitutional for the State to tax its citizens to | furnish freight traffic for 30 years. 

y for work similar to that which the United | 
States is now expected to do there, because the | 
storage of such débris is a private enterprise. In | 
his action he was guided, he says, by remarks 
made in the debate, ‘‘ which seemed to receive the 
unqualified assent of the chairman of theCommit-| Pwo PgynsyLvANIA RAILROADS Cuanvense.:- 


tee on Commerce that it was not the intention to | : : : 
conimit the Government to the pohcy of providing | jag chartered on, the Sin Ir wilt se eee 
reservoirs for the storage of detritus from future | joint on the boundary line between Delaware ona 
mining operations. aauvtvants in upper Chichester township, Dela- 
West SHorE Roap First Train.—The first | ware County, Pa., to Philadelphia. The directors 
train put on this road ran from Middletown to are Thomas M. King, Allegheny City; John M. 
West Point on the 8th. Cleve, Pittsburgh; Harry S. Burgessar, Pitteburgh; 
A Pace 2 anh wow velieead com — Garrett, John W. Davis, John J. Cowen, 
pany just organized in Florida, to build a road | Peesiiena” TS ae Allegheny City. 
: ; > gton, Allegheny City. 
Capital stock, $1,200,000. 
A charter was also issued for the Newcastle and 


THE RIVER AND HARBOR BILL.—A Washington 
a a the House ee on Commerce 
as deci to proceed with the pre ti 
River and Harbor bill. —- 


any in the country, viz.: Fort Meade, Keystone & 


a : ca Railway Company, the line of which 
Walk-in-the-W ater runs from a point near Wengen, Lawrence 

NaRROW-GAUGE RaILwayYs IN NORTHWESTERN | County, through Lawrence, Butler, Mercer, Ven- 
PENNSYLVANIA.—A correspondent of the Philadel-' ango, Forest and Warren counties, to a point on 
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gheny River in Warren County, 
130 miles. The capital is $1,300, 
held by James 8, Negley, of Pittsburgh; Thomas P. 

Simpson, W. 8S. Garner, F. W. Lockwood and | 


Samuel K. Schwenk, of New York; H. E. Collins, 


ENGINEERING NEWS AND 


ia, and fourteen miles of fourth track between 
ew Brunswick and Amboy Junction are under 
contract. Early next year fourth tracks are to be 


John H. McCreary, James 8. Negier Jr., Frank | laid from Germantown to the North Pennsylvania 


Hunnings, Charles F. Calhoun, William F. Aull 
and Edwin 8. Hanna, of Pittsburgh; A. G. Negley, 
of Newcastle; L. Scott, of Waynesburg, Ohio. 


PROPOSED RAILROAD.—A new line is contem- 
lated to extend from Pittsburgh, Pa., to Wells- 
urg, on the Ohio River. 


RAILROAD SOLD.—The Columbus, Chicago & 
Indiana Central Railroad wassold by United States 
Commissioner Fishback, under foreclosure pro- 
ceedings, at Indianapolis, to a committee repre- 
conte the Pennsylvania Railroad Company, for 
$13,500,000. 


WicnitTa (KAN.) WATER-WorRKs.—The engine- 
house, offices and buildings are fast approaching 
completion. Eight miles of water-mains are bein 
laid, the piping alone costing $30,000. A brick 
tower, 180 ft. in height, with electric light at- 
tachment, will be erected. It is expected to com- 
plete the laying of the water-mains by July, 1883. 


IMPORTANT WATER SuIts.—In 1878 Pawtucket, 
R. IL., took its water supply from Abbott’s Ran, a 
tributary of the Blackstone, about one mile above 
the town. The mill owners on the Blackstone 
below Abbott’s Run complained of this diversion, 
and a dozen or fifteen suits are now pending for | 
the recovery of damages for loss of water power. | 


THE VALUE OF A HEALTHY MAN, Erc.—The jury | 
in the suit of the estate of Cephas M. Woodrut 
against H. 8. Little, receiver of the Central Rail- 
road of New Jersey, gave a verdict of $25,000 for 
the plaintiff. Mr. Woodruff was killed last June 
in the accident at Parker’s Creek, near Lung 
Branch. 


THE WISCONSIN CENTRAL SysTEM.—The follow- 
ing are details of the Wisconsin Central system as 
it exists at the present time: The mileage is 486 
miles, of which 65 miles were constructed the 

resent year. It has under construction the Rib 

ke Line, which extends from Chelsea to the east, 
of which some eight or ten miles are under con- 
tract. It is proposed to carry this line clear across 
the State. It has also in view a line into the Pe- 
nokee iron range. The line has been surveyed and 
located, and the contract for grading, etc., will 
probably be let very soon, The present terminal 
stations are Milwaukee, Portage, Eau Claire and 
Ashland. From Milwaukee to Stevens’ Point and 
from Portage to Stevens’ Point is a farming coun- 
try, upon which the usual Wisconsin crops are 
raised. The balance of the line is timber. 


How RAILROADS Pay FoR SERVICES.—The Penn- 
—— Road paid David Dudley Field in one year 
the sum of $150,000 as fees, and thought its bar- 
gain a one. The Louisville & Nashville 
pays its official Attorney department about $30,- 
000 per annum, and gets its work done very cheaply 
at that. Jay Gould has employed ex-Governor 
Brown, of Tennessee, at an annual salary of $20,- 
000, and thinks his services cheaply engaged at 
that. Skilled labor in all the departments of the 
railroad systems of the country, from the head 
office down to the foreman of the blacksmith 
shops, are equally indispensable and equally self- 
estimating in their relative degrees and _ stations. 
Skiil, perfection if possible, is what is wanted to 
b2 attained, and the employment of the r 
of that skill and approximate perfection is as cer- 
tain as time lasts. 


ATLANTIC -& Pacirtc Construction Nores.— 
The Santa Fe New Mexican states that two miles 
and 500 ft. of track were laid on Tuesday of last 
week. Twenty-five car loads of steel rails have 
been received. It is expected that the desired con- 
nection at the Colorado will soon be made. 


BUILDING IN THIS CiTy.—New York spent 
$3,000,000 less for new buildings last year than in 
1881. The high prices vf materials and labor and 
a sluggish market are assigned as the causes. 


THe Kansas CITY, SPRINGFIELD & MEMPHIs 
RAILROAD.—This road proposes to extend its Rich 
Hill branch to Bolivar, via Schell City and 
Humansvilie, Mr. S. W. Clapp is Chief Engineer. 





PENNSYLVANIA IMPROVEMENTS.—The cost of the 
improvements made by the Pennsylvania Railroad 
Company on its New York Division, which runs 
‘from New York City to Philadelphia, and includes 
several branches, during the year now soon to 
close, will exceed $1,000,000. This is without 
counting the cost of new locomotives and rolling- 
stock, and the most of it was spent in laying new 
tracks, making new road-bed, and in building new 
depots and new bridges. Between Jersey City and 
Trenton, fifty-one and one-half miles of fourth 
track have been laid. This is twenty-five and 
th uarters miles of track each way. Between 
Trenton and gee ge twenty miles of fourth 
track were laid, and on the Kensington two 


Junction, which will give a continuous fourth track 
from Philadelphia to Torriesdale, a point twenty- 
seven miles out of Philadelphia. Every car to be o 
tained is employed in transporting freight, and 
engines as fast as they can be procured are put in 
service. An order has been given to a New York 
company to finish fifty engines as quickly as possi- 
ble. The Altoona shops are turning out locomo- 
tives at the rate of 109 per year, and a large 
number have been borrowed from the Buffalo and 
West Shore Company. An order has been placed 
with a foreign company to build 600 freight cars 
as quickly as possible. 


PROSPECTS OF RaILwayYy BUILDING IN 1883.— 
Contractors are generally confident that the com- 
ing season will be one of unusual activity in rail- 
road building. They base their belief on the 
declarations of railroad officials, on the evident 
needs of links to connect systems already started, 


| on the low price of labor and material, and on the 


solid market for railroad securities. Labor promises 
to be in abundant supply and cheap. The cost of 
aes y img men and teams will not be much 
more than half of what it was last spring. The 
abundant snow in the pineries will insure ties and 
bridge materials at a reasonable price. Steel rails 
have never before been offered so low as now. In 
short, a mile of road can be built at present prices 
cheaper than at any time since railroad building 
revived in the West, and never before have West- 
ern roads been in such a solidly prosperous condi- 
tion. The boom of a year ago carried railroad 
securities higher than they are now, but this boom 
was founded on expectation and excitement, and 
not on earnings, as now. Track willbe built be- 
cause it will pay to build it.—Siouxr City (Ia.) 
Journal. 


A BRIDGE ON BOTTOMLESS Mup.—Superintendent 
Harahar, of the New Orleans & Mobile division 
Louisville & Nashville road, tells a Mubile Register 
reporter as follows avout the Bay St. Louis bridge: 
‘* Tt is built upon a bottom of tenacious mud or 


'clay. You can drive one pile down upon another 


for ever so many feet—no one knows how many— 
and not touch bottom ; but we found that when a 
pile is driven from thirty to forty feet into the 
mud and allowed to stand a day in that situation, 
the clayey substance grasps the wood and holds it 
so tightly that the hammer of the pile driver re- 
bounds when it falls upon the top of the pile. 
From this idea that the piles have no bottom 
foundation comes the erroneous report that the 
oo rests on nothing, and is only beld ther 
by the side-bracing and trussing. The fact is that 
no bridge or trestle in this country has a firmer 
foundation, or would so successfully resist for a 
long series of years the rough = it receives 
from the heavy traffic aboye and buffeting of the 
waves below. 

New WuHarF Company.—The Wharf Improve- 
ment Company, of Galveston, Tex., has been or- 
ganized, capital $3,000,000. The object of the 
company is to construct wharves upon the south 
side of the island, the wharves to be supported on 
iron piers and carried out to deep water. The 


r 
company applied to-day at Austin for a charter. | December 1 


The president is Henry Seeligson; vice-president, 
Sampson Heidenheimer; treasurer, W. H. Sin- 
clair, all residents of Galveston. 


THE Last RarL.—The last rail on the Southern 
Pacific and San Antonio oer! connecting with 
San Francisco, will be laid on the 15th. 


ROCHESTER, RENSSELAER & St. Louts.—This 
company has been organized to build a railroad 
= Rochester, Ind., to Gilman, IIL, about 100 
miles, 


SUSQUEHANNA & UTHWESTERN.—This com- 
pany has been reorganized, the Vanderbilt interest 
now controlling the management. It is stated 
that work will be begun at once on the line from 
a junction with the Jersey Shore, Pine Creek & 
Buffalo into the Clearfield coal region in Pennsyl- 
vania. 


PITTSBURGH, MCKEESPORT & YOUGHIOGHENY.— 


The Pittsburgh Telegraph of Jan. 6 says: *‘The| March 1 


proposed branch of the Pittsburgh, McKeesport & 
Youghiogheny —- up the Monongahela from 
McKeesport, is a fixed fact, and the work. of con- 
struction will be commenced early in the spring. 
The line has been surveyed and parties are now 
engaged securing the right of way. Se 
houses are being constructed and everything wi 
be in perfect readiness by the time the weather 
will permit work tobe commenced. The road is 
located as far as Cheat River and the intention is to 
extend it on to the Virginia iron, timber and coal 
fields, and to finally connect with one of th 
Southern systems of roads. A capitalist, who i 
— interested in the enterprise, sa; 

not be commenced at once, as has been , bu 
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the New York State line at a point near the Alle-| and a quarter miles of third track were laid. A (all the prelimivaries will be completed during the 
Pa., a distance of | stretch of fifteen and one-half miles of fourth track 
000. The stock is | is now being laid between Trenton and Philadel- 


| winter, so there will be nothing to interefere with 
work when once begun.” 


A NEW RoaD FROM PITTSBURG TO THE SOUTH.— 
Within six months work will be commenced upon 
a new and important railroad, which, it is claimed, 
| will be of incalculable value to Pittsburg’s vast 
iron interests. The line is an entirely new cnter- 
ee. The stock is all subscribed, a charter has 
m secured and the right of way purchased. It 
will extend from this city directly south, tapping 
the iron ore beds of West Virginia and Virginia, 
and will be fully equipped as a first-class road.— 
Cincinnati News. 


HARTFORD AND HARLEM R. R.—The engineers 
who are surveying a route for the Hartford and 
Harlem railroad are instructed to avoid crossing 
ee or railroads at grade. It is said that 
only one road, the New Canaan, must be crossed 
at grade, and that there will be but one draw- 
bridge on the line, which will be over the Housa- 
tonic River. The Norwalk Hour, which professes 
to know all about the project, says that as fast as 
surveys of ten miles of the route are completed, 
the railroad commissioners will be called on for 
their approval and the work of construction begin. 
A portion of the line will be submitted to the com- 
missioners early in February. ‘* The company,” 
says the Hour, *‘ care es for subscriptions in 
Connecticut, but may possibly open the ks to 
the public merely to get its good-will.” 


Hype Park (ILL.) WaTER-WoRKS TUNNEL.— 
The Hyde Park water-works tunnel under the lake 
is progressing at the rate of from ten to fourteen 
feet per day. The workmen find the work harder 
as they proceed, which is remarked as being sin- 
gular and unexpected. The tunnel is to be six 
thousand feet in length, and its building will con- 
sume two years’ time. It is to be lighted by elec- 
tricity as the work progresses. 


APPLIED MATHEMATICS. 


FINDING THE TRUE MERIDIAN BY THE NORTH 
StaR.—The needle reading when the compass is 
directed along this meridian, is the magnetic de- 
clination, or improperly the ‘‘variation,” and is 
called ‘‘east declination” if the needle points east 
of north, and ‘‘west declination” if the nvedle 
points west of north, 

Every surveyor should prepare and preserve a 
meridian, on which the declination should be 
tested and permanently recorded at least once 
every three months. 

TABLE L 


TIMES AT WHICH ELONGATIONS OF POLARIS WILL OCCUR DURING 
THE YEAR 1885 IN LATITUDE 40° NORTH. 


Modified from Table in U. 8. Coast Survey Report 1880. 


TIME OF EASTERN | TIME OF WESTERN 


DATS. ELONGATION. ELONGATION. 


-|12h 240m 
10 22.2 


8 
B 


SUP ADOB 


w 


os 
= 


3 
29. 
3 
32 
27 


1. 
7 
1.8 


osenll 
RBERESSISSSS 
SEOOARKUSAKUS 


3 
8 
5 
26.0 
28.2 
26.4 
28.2 
24.3 


FOR OTHER DAYS OF THE MONTH THAN THE 1ST. 

Subtract from the time of elongation eee 
ing to the Ist of the month that proportio —_ 
of the change in time for the whole month, which 
the interval from the ist of the month is of the 
whole month. Elongations occur neerly 3.94m 
earlier on any day than on the y. 

FOR OTHER YEARS THAN 1885. 

Take from the table the time oars to 
the month and day, and to the time so found 

Add 35m for each year after 1885; 

Or subtract 35m for each year before 1885; 

Also add 1m if the year isthe 2d after leap year; 

Or, add 2m if the year is the 3d after leap rer 

Or, add 8m if the year is leap year before March 
1. 

Or, subtract 1m if the year is leap year after 

FOR OTHER LATITUDES THAN 40° NORTH. 

Add 14m for each degree of latitude south of 40° 
north latitude. 

Or, subtract 18m for each degree of latitude 
north of 40° north latitude. 
TaBLE II.—OF AZIMUTHS OF POLARIS AT ELONGA- 

TION, 


This table was computed from ormula 
sine of Polar Gistance 


Sine of Azimuth = - 

cosine of Latitude 
sin. of Azimuth = log. sin. Polar di 
log. cos. Latitude.—. 
tions.” 


or log. 


distance minus 
of. Landreth's ‘* Instruc- 














